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PEEFACE  TO  THE  SECOND  VOLUME. 

The  year  has  passed,  and  the  Tutor  has  completed  his  Second  Volume.  A  large 
portion  of  his  labour  does  not  appear  in  the  following  pages,  but  has  arisen  from  the 
examination  of  upwards  of  five  thousand  pages  of  manuscript  which  have  been  sent  in  for 
his  supervision,  as  questions  in  the  general  department,  and  answers  to  the  Tests  for 
Knowledge.  Beyond  the  teaching  which  his  pages  afford,  these  practical  exercises 
cannot  have  failed  to  awake  a  longing  for  more  complete  knowledge,  and  to  create  an 
industrious  determination  to  gratify  so  laudable  a  desire.  In  connexion  with  these 
examination  papers,  a  friendly  correspondence  of  a  personal  character  has  been  culti- 
vated, which,  although  it  added  considerably  to  the  pressure  of  his  duties,  has  afforded 
profitable  pleasure  to  the  Editor,  and,  he  trusts,  instructive  interest  to  his  pupils. 

Before  taking  a  final  farewell  of  his  readers  and  pupils,  the  Editor  of  the  present 
volume  and  its  predecessor  has  but  a  few  words  to  say.  His  labours  have  at  least  been 
delightful  to  himself;  and  if — as  he  believes — he  has  conferred  benefit  upon  others 
while  he  gathered  knowledge  for  his  own  garner,  this  remembrance  will  do  much  to 
ameliorate  the  regret  with  which  he  rests  from  his  labours. 

"  HjEC  olim  meminisse  juvabit." 

J.  B.  L. 


THE  FUTURE  EDITOR  TO  HIS  READERS. 

There  are  periods  in  the  life  of  periodicals,  as  in  that  of  persons,  when  a  glance  at  the 
past  is  more  than  ordinarily  fruitful  of  instruction  for  the  future.  It  is  so  now  with  the 
Family  Tutor.  The  fears  and  hesitations  inseparable  from  the  commencement  of  all 
new  literary  undertakings  are  entirely  over ;  our  success  is  finally  assured ;  we  are,  in 
military  language,  twenty-jive  thousand  strong  !  for  that  is  the  number  of  friends  who 
habitually  purchase  our  pages.  We  enter  now  on  a  more  varied — a  more  comprehen- 
sive career. 

Individually,  we,  who  write  these  lines,  cannot  but  feel  deeply  the  responsibility 
imposed  on  us  ;  but  we  assume  it  in  all  singleness  of  heart  and  earnestness  of  purpose, 
believing  that  man  can  have  no  nobler  duty  than  that  of  education — no  more  glorious 
ambition  than  to  fulfil  it  worthily ;  and  satisfied  that  we  shall  be  cheered  throughout 
our  labours  by  the  generous  sympathy  and  kind  indulgence  of  those  to  whom  our 
labours  are  due. 

We  need  not  spend  more  time  in  introductory  words.  Here  is  our  Programme  for 
the  ensuing  year;  subject,  of  course,  to  such  alterations  and  improvements  as  may 
appear  advisable  as  we  proceed.  But  first  let  us  premise,  that  some  among  the  topics 
that  have  long  occupied  the  Tutor's  pages  will  be  discontinued  at  once,  or,  where  this 
is  not  advisable,  be  brought  to  an  early  close.  The  late  Editor  will  complete  his 
examination  of  the  correspondence  relating  to  the  Tests  of  Knowledge,  and  make  the 
proper  awards.  As  to  the  Mathematical  Problems,  it  is  conceived  that,  for  the  present, 
at  least,  it  is  better  not  to  add  to  their  number.  Those  already  published  will  furnish 
ample  material  for  the  employment  of  the  acute  intellects  who  find  pleasure  and  instruc- 
tion in  their  study  ;  and  we  shall,  at  no  distant  day,  supply  the  place  of  the  Problems 
by  a  series  of  Mathematical  Treatises,  commencing  with  Arithmetic,  and  advancing 
systematically  upward.     And  now  to 

OUR  FUTURE  PROGRAMME. 

Geology,  with  illustrative  engravings,  will  furnish  the  chief  subject  of  the  ensuing 
volume. 

The  Sound  Body,  without  which  there  can  be  no  sound  mind,  will  be  cared  for  by 
a  series  of  Papers  on  Sports  and  Pastimes,  including  all  the  best  Gymnastic  Exercises, 
with  engravings  when  necessary. 

Class  and  Professional  Training  forms  a  topic  of  the  highest  interest  alike 
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to  youths  and  to  parents,  and  we  hope  to  furnish  both  with  practical  papers,  that  shall 
point  out  all  that  is  most  important  for  them  to  know  before  they  answer  the  momen- 
tous question,  "What  is  to  be  the  future  career?"  Each  distinct  subject  will  be 
accompanied  by  the  Biography  of  a  man  eminent  in  the  class  or  profession  referred  to, 
and  especially  dear  to  the  people,  as  having  risen  from  their  own  ranks. 

Reviews  of  New  Books  will  henceforward  appear  regularly  in  every  number.  The 
field  of  criticism  which  it  is  thus  intended  to  occupy,  will  extend  from  mere  School 
Books,  properly  so  called,  up  to  the  best  productions  in  Literature,  Art,  Music, 
Science,  History,  Natural  History,  and  Industrial  Economy,  that  may  be  fairly  con- 
sidered necessary  to  high  educational  development,  whether  in  relation  to  the  individual 
or  to  the  nation.  All  Books,  Prints,  and  Music,  addressed  To  the  Editor  of  the  Family 
Tutor,  69,  Fleet  Street,  will  be  duly  acknowledged  on  the  cover;  while  Reviews  will  be  given, 
in  addition,  of  those  works,  which  from  their  general  excellence  or  peculiar  fitness  to 
special  purposes,  are  judged  worthy  of  selection.  Such  books  will  be  criticised  in  a 
strictly  impartial  spirit,  without  fear  or  favour,  though  not  without  that  liberal  and 
gentlemanly  tone  which  should  ever  characterise  the  relations  of  men  of  letters. 

Language  Teaching  is  a  subject  under  consideration,  and  we  shall  probably  com- 
mence it  shortly,  with  a  practical  guide  to  one  of  the  modern  European  tongues. 

.  Educational  Theories  and  Modes,  will  include  all  novelties  in  teaching,  whether 
of  theory  or  practice,  that  promise  to  be  valuable  as  materials  of  thought  and  experi- 
ment for  all  persons  engaged  or  interested  in  the  work  of  tuition. 

Home  Education  is  a  subject  of  vast  importance  to  all  those  families  who,  from 
necessity  or  choice,  embark  in  the  difficult,  yet  interesting  task  of  confining  their  chil- 
dren's culture,  mainly  or  entirely,  within  the  limits  of  the  domestic  circle.  To  this  we 
hope  also  to  be  able  to  address  ourselves  in  the  ensuing  year. 

Honorary  Contributors  will  henceforward  find  some  small  portion  of  our 
space  devoted  to  their  writings.  "We  must  not  be  considered  as  open  to  any  addition 
to  our  regular  staff,  except  under  circumstances  which  need  not  be  anticipated  here; 
but  with  regard  to  occasional — or,  as  we  shall  in  future  call  them,  honorary — contribu- 
tors, we  shall  be  glad  to  receive  at  any  time  papers  that  fulfil  the  following  conditions: 
— talent,  fitness,  and  brevity.  Of  course  such  contributions  will  be  gratuitous,  and 
subject  to  editorial  compression  or  alteration,  while  the  writer's  spirit  and  purpose  is 
preserved.  No  rejected  contributions  will  be  returned,  unless  they  are  accompanied 
with  an  envelope  bearing  the  writer's  name  and  address,  and  the  proper  number  of 
postage  stamps  to  defray  the  expense  of  their  return. 

In  conclusion : — it  is  a  pleasant  custom — that  of  men  and  women  wishing  each  o'her 
a  happy  New  Year,  when  hoary  Time  turns  up  his  annual  glass,  and  sets  the  sands  once 
more  freshly  flowing.  It  is  better  still,  when  one  strives,  however  humbly,  to  do 
something  towards  securing  the  happiness  which  he  wishes.  That  is  the  way  we  have 
striven  to  express  to  our  readers  our  heartfelt  desires  for  their  welfare  during  the  event- 
ful year  1852,  as  we  hope  we  have  shown  in  the  preceding  remarks.  But  we  have  also 
to  add,  that  with  the  First  number  for  January,  we  propose  to  give  to  our  subscribers, 
as  well  as  to  all  other  parties  who  may  feel  inclined  to  join  our  educational  circle, 
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which  we  hope  may  influence  many  a  youthful  mind  to  good,  at  the  time  that  it  is  most 
open  to  impressions  calculated  to  affect  its  entire  future.  We  may  call  it  a  kind  of 
Life  History,  illustrating  the  divine  truth,  "  Train  up  a  child  in  the  way  he  should  go, 
and  when  he  is  old  he  will  not  depart  from  it."  Thus,  in  a  series  of  compartments 
will  be  exhibited — the  good  child,  praying  at  its  mother's  knee — the  attentive  scholar — 
the  loving  brother — the  honest  workman — and  the  affectionate  son,  husband,  father,  and 
grandfather.  An  apposite  Scripture  text  will  explain  and  enforce  the  moral  of  each 
design.  The  whole  will  be  engraved  and  printed  in  the  best  manner.  We  hope  for  it 
a  wide  distribution,  and  beg  to  commend  the  matter  especially  to  the  attention  of  all. 

J.  S. 
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CHAPTER  I. 

MOTIONS  OF  THE  EARTH— CHANGES  OF  DAY  AND 
NIGHT,  AND  OF  THE  SEASONS-IMAGINARY 
DIVISIONS  OF  THE  SURFACE. 

1.   Geography    is    the   science  which    treats 

y^^^^^^^^^SSn^^^f^^^^j^      °^  ^ie  SUI^ace  °f  ^ie  earth,  and  which  teaches 
< — ^P-.  — ""-   :~>r^s-.  ism^w^y^--^^^      us  to  consider  the  causes  which  influence  the 

wealth,  power,  and  progress  of  nations. 

2.  The  general  surface  of  the  earth  is  not, 
as  it  appears  to  us  at  first  sight,  flat  or  plane ; 
but  is  rounded  like  an  orange.  If  we  look 
over  the  sea,  or  over  a  large  plain  where  no 
hills  interrupt  our  view,  we  And  that  ships 
or  other  large  objects  are  hidden  from  sight 
(by  the  earth  or  water  appearing  to  be  higher 
between  us  and  them)  long  before  they  would 
disappear,  merely  from  the  indistinctness  of 
distance.  We  should  also  notice  that  when  a 
ship  at  sea,  or  a  tall  tree  on  a  plain,  comes 
into  view,  we  see  the  top  first,  then  as  we 
approach,  the  middle  parts,  and  that  at  last 
the  base  of  the  tree,  or  hull  of  the  ship,  is 
visible.     ' 

3.  But  we  have  a  still  better  method  of 
ascertaining  the  real  figure  of  the  earth  ;  for 
let  us  remember,  that  what  we  call  an  eclipse 
of  the  moon,  is  only  a  shadow  of  the  earth, 
thrown  by  the  sun  on  the  surface  of  the  moon. 
Tlie  form  of  the  shadow  on  the  moon,  we  may 

see,  is  always  circular,  never  oval  or  line-like,  not  flat,  like  a  plate  or  plane.     This 
convinces  us  that  the  earth  is  globular,  like  an  orange. 
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4.  Persons,  moreover,  by  sailing  steadily  in  a  given  direction,  have  gone  round  the  globe,  and 
returned  to  the  place  whence  they  set  out. 

5.  The  Sun  by  day,  and  the  Moon  and  Stars  by  night,  appear  to  rise  in  one  part 
of  the  heavens,  to  pass  more  or  less  directly  overhead,  and  to  sink  in  the  opposite 
part  of  the  sky.  We  know,  from  observations,  that  when  they  are  disappearing  from 
our  view,  they  are  still  in  sight  to  the  people  who  are  further  round  the  globe,  in 
the  direction  in  which  they  appear  to  move,  and  that  they  are  only  just  rising  to 
other  people  still  further  round.  The  Sun  and  Stars,  in  fact,  seem  to  be  turning  round 
the  earth.  But  as  the  sun  alone  is  a  vast  body  more  than  a  million  times  as  large 
as  our  earth — and  there  is  reason  to  believe  that  each  of  the  stars  is  a  sun,  like, 
and  not  less  than  our  own,  (but  only  appearing,  so  small  from  its  immense  distance) — 
it  is  far  more  probable  that  the  earth  should  be  turning  round  amid  all  these  vast 
bodies,  than  that  all  these  should  be  revolving  round  such  a  small  globe  as  ours. 
Therefore,  as  when  travelling  in  a  carriage  or  railway  train,  the  hedges  and  houses  appear 
to  move  in  an  opposite  direction,  we  conclude  that  the  Earth,  by  turning  round  on 
its  centre,  gives  the  appearance  of  motion  to  the  sun  and  stars.  We  may  add,  that  the 
experiments  with  the  pendulum  recently  made  by  M.  Foucault,  appear  to  enable  us  to 
show  the  rotation  of  the  earth. 

6.  This  rotation  of  the  earth  gives  rise  to  the  changes  of  Day  and  Night,  it  being 
always  day  to  that  side  of  the  earth  which  is  turned  towards  the  sun,  and  night  to  that 
part  which  is  turned  from  the  sun.  The  earth  turns  round  once  in  each  day  and  night, 
or  in  about  twenty-four  hours.  '  „,  .     '  — 

7.  In  addition  to  this  daily  or  diurnal  motion,  the  earth  has  an  annual  motion  round 
the  sun.     This  produces  the  changes  of  the  Seasons.    r 

8.  We  may  here  men'ion,  that  the  earth  is  not  the  only  body  revolving  about  the  sun,  but  that 
there  are  other  globes,  like  our  earth  in  figure,  but  differing  greatly  in  size,  revolving  similarly  about 
the  sun,  at  various  distances.     The  following  table  gives  the  principal  facts  relating  to  them. 


Name. 

Diameter 

in 

English  Miles. 

Distance  from 

the  Sun 

in  English  Miles. 

Time  of  rotation  on  Axis, 

or  length  of 

one  Day  and  Night. 

Time  of  revolution  about  the 
Sun,  or  length  of  the  years  { 
measured  in  our  years. 

Sun 

880,000 

3,100 

7,700 

7,900 

4,000 

86,000 

79,000 

34,000 

42,000 

36,000,000 

68,000,000 

95,000,000 

142,000,000 

485,000,000 

890,000,000 

1,800,000,000 

2,900,000,000 

24  hours 
23^    „ 
24      „ 
2-U    „ 
10      „ 
10|    „ 

H  „ 

not  known 

i  year 
Three-fifths  of  a  year 

1  year 

2  years 
12         „ 
29*       „ 
84 

172         „ 

Mercury     

Venus 

Earth  

Mars 

As  we  can  form  no  clear  idea  of  dimensions  and  distances  so  vast  as  these,  we  will  suppose  them 
all  very  greatly  reduced,  so  that  the  sun  may  be  represented  by  a  globe  one  foot  in  diameter.  The 
various  planets  will  then  appear  as  follows  : — 

Mercury,  a  mustard  seed,  at  42  feet  from  the  globe. — Venus,  a  small  pea,  at  78  feet  distance. — 
Earth,  a  small  pea  at  108  feet;  and  about  this  pea  a  rape  seed,  at  4  inches  distance,  represents  the 
Moon. —Mars,  a  large  musUird  or  radish  seed,  at  160  feet. — Jupiter,  a  small  billiard  ball,  at  550  feet. — 
Saturn,  a  large  marble,  at  1030  feet.— Uranus,  a  small  marble,  at  2050  feet.— Neptune,  a  marble,  at 
3300  feet. 

From  these  proportions  we  may  see  how  minute  the  planets  are  in  comparison  with  the  sun,  and 
how  vast,  compared  evei  with  the  Sun  itself,  are  the  spaces  between  the  several  orbits. 

9.  The  Moon  is  a  satellite  or  smaller  globe,  revolving  about  the  earth  in  the  same 
way  that  the  earth  revolves  about  the  sun.  The  diameter  of  the  moon  is  2,161  miles,  or 
rather  more  than  one-fourth  of  that  of  the  earth.  Her  distance  from  us  is  24-0,000  miles, 
and  she  performs  one  revolution  about  the  earth  in  twenty-eight  days  nearly.  The 
period  of  the  moon's  revolution  is  used  as  a  convenient  division  of  time,  and  is  called  a 
Lunar  Month,  of  which  13,  and  If  days  make  one  year.  We  shall  see,  hereafter,  that  the 
moon  exercises  an  important  influence  on  our  earth. 

10.  The  earth,  in  rotating  about  its  centre,  may  be   supposed  to  turn  round  an 


A   SYSTEM   OF   NATURAL   GEOGRAPHY. 


3 


imaginary  line,  called  its  Axis  (Fig.  1),  just  as  an  orange  would  turn  on  a  piece  of  wire, 
>assed  through  its  centre  from  the  stem.     The  points  where  this  axis  might  be  sup- 
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Fig.  1. 

posed  to  pass  out  from  the  earth,  are  called  Poles  ;  one  being  called  the  North  Pole,  and 
the  other  the  South  Pole.  This  axis  is  always  directed  toward  the  same  point  of 
the  heavens;  that  is,  the  north  end  always  points  to  the  same  spot,  or  north  of  the 
heavens,  and  the  south  pole  towards  the  south  ;  or  in  other  words,  the  earth's  axis 
always  remains  parallel  to  itself,  {Fig.  2,)  As  the  sun  and  stars  appear  to  rise  in  the  East, 
and  move  towards  the  West,  we  know  that  the  earth  must  really  be  rotating  on  its  axis, 
from  west  to  east. 

11.  If  we  turn  our  faces  towards  the  east,  or  the  point  where  the  sun  rises,  the  west  will  be 
behind  us,  the  north  on  our  left  hand,  and  the  south  on  our  right  hand. 

12.  The  nearly  circular  course  in  which  the  earth  moves  around  the  sun,  is  called 
its  orbit.  This  orbit  might  be  represented  by  the  edge  of  a  round  table,  about  which 
a  ball  representing  the  earth  might  be  carried.  The  surface  of  the  table  would  then  re- 
present the  Plane  of  the  orbit,  or  the  imaginary  flat  surface,  in  some  parts  of  which  the 
centres  of  the  sun  and  of  the  earth  are  always  situate. 

•  13.  In  whatever  position  the  earth 
may  be  with  respect  to  the  sun,  one- 
half  of  the  earth's  surface  must 
always  be  in  the  light,  and  one-half 
in  darkness.  It  will  also  be  evident, 
on  consideration,  that  if  the  axis  of 
the  earth  were  perpendicular  to  the 
direction  in  which  the  earth  moves 
round  the  sun,  or  to  the  plane  of  the 
earth's  orbit  (12),  as  in  A,  Fig,  1, 
then,  as  the  earth  turned  round, 
each  part  of  its  surface  would  be 
turning  half  the  time  in  light,  and 
half  in  darkness.  But  the  axis  is  inclined  to  the  plane  of  the  earth's  orbit  about  23£ 
degrees,  as  in  B,  Fig,  1 ;  so  that  one  pole  is  at  some  distance  from  the  edge  of  the  light 
on  the  light  side,  and  the  other  pole  of  course  an  equal  distance  from  this  edge  on  the 
dark  side.  Then,  as  the  earth  rotates  on  its  axis,  the  one  pole  and  all  the  parts  round  it 
as  far  as  the  edge  of  the  shade,  are  constantly  enlightened  ;  while  at  the  other  pole,  a 
corresponding  part  of  the  surface  is  constantly  in  darkness.  It  is  also  evident,  that  if 
the  axis  were  inclined  to  the  other  side,  or  (which  is  the  same  thing)  if,  with  the  axis 
inclined  as  it  is,  the  globe  B  came  round  the  sun  into  the  place  of  A,  these  results, 
as  to  the  light  at  one  pole,  and  the  darkness  at  the  other,  would  be  just  reversed.* 

14.  Fig.  2  shows  the  Earth  in  four  positions  about  the  sun,  as  it  is  on  June  21, 
September  22,  December  21,  and  March  20.     Now  in  position  A  of  June  21,  the  north 

*  For  an  illustration  of  these  movements  and  effects,  the  pupil  cannot  do  better  than  pass  a  wire 
through  a  ball  or  an  orange,  and,  using  this  wire  as  an  axis,  place  the  ball  or  orange  in  various  posi- 
tions around  a  candle,  as  the  sun. 
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pole  is  constantly  enlightened,  while  the  south  pole  is  as  constantly  in  darkness  (13).  So 
that  it  is  constant  day  at  the  first,  and  constant  night  at  the  latter.  The  circle  about  the 
north  pole,  which  marks  the  limit  within  which,  at  one  time  of  the  year,  the  sun  never 
sets,  is  called  the  Arctic  Circle;*  and  the  similar  circle  about  the  south  pole  is 
called  the  Antarctic  Circle.     These  circles  are  called,  generally,  Polar  Circles. 

15.  At  the  edge  of  the  Arctic  circle  the  sun  only  disappears  at  midnight,  for  a  few 
minutes,  on  the  21st  of  June.  But  as  we  proceed  towards  the  south,  we  shall  have  mora 
and  more  shade,  or  the  nights  will  continually  lengthen,  until  we  come  midway  between 
the  poles,  where  a  line  is  drawn  round  the  globe  in  the  figure.  Here  the  light  and 
shade  are  equal,  or  the  nights  and  days  are  of  equal  length.  This  line  represents  a 
circle,  supposed  to  be  drawn  round  the  middle  of  the  earth,  dividing  it  into  two  equal 
parts  called  the  Northern  and  Southern  Hemispheres.  It  is  named  the  Equator, 
or  Equatorial  Line,  or  sometimes,  from  the  equal  length  of  the  days  and  nights,  the 
Equinoctial  line,  (Latin  Equce,  equal;  nodes,  nights.)  Now,  going  on  to  the  south,  the 
nights  continually  lengthen,  till,  on  reaching  the  Antarctic  circle,  we  lose  the  sun 
entirely,  and  so  continue  in  darkness  to  the  south  pole. 

16.  When  the  earth  has  moved,  in  its  annual  revolution,  to  the  position  B, 
(September  22),  all  parts  of  the  surface  will  be,  during  each  rotation,  in  light  and 
in  darkness  for  equal  times.  The  days  and  nights  are  then  of  exactly  twelve  hours  each, 
at  all  parts  of  the  globe.  Hence,  this  period  of  the  year  is  called  the  Autumnal 
Equinox,  and  the  opposite  position  D,  (March  20),  is  the  Spring,  or  Vernal 
Equinox.     The  days  and  nights  are  then  again  of  equal  length  over  the  whole  earth. 

17.  On  the  21st  of  December,  the  earth  is  in  the  position  C.  Over  the  whole  of 
the  North-Polar  or  Arctic  circle  it  is  now  constant  night;  the  days  lengthen  as  we  go 
south,  and  to  the  parts  within  the  Antarctic  circle  it  is  constant  day. 

18.  Therefore,  at  the  equator,  the  days  and  nights  are  always  of  twelve  hours  each, 
(15);  but  as  we  approach  either  of  the  poles,  the  days  during  one-half  of  the  year  are 
longer  than  the  nights,  and  during  the  other  half  the  nights  are  longer  than  the  days. 
In  England  the  longest  day,  June  21,  (14,)  is  sixteen  hours  long,  and  the  night  following 
only  8  hours  ;  while  on  the  21st  of  December,  the  night  is  sixteen  hours,  and  the  day 
only  eight  hours. 

19.  We  see  that  the  rotation  of  the  earth  on  its  axis  produces  no  alteration  of  light 
or  darkness  round  the  two  poles,  (13),  the  only  change  in  those  regions  being  produced  by 
the  revolution  of  the  earth  about  the  sun.  As  the  earth  passes  from  position  A  to  B  in 
six  months,  it  follows  that  at  the  poles  there  are  six  months  of  continuous  light,  and  six 
months  of  darkness.  The  sun  does  not  rise  and  set  daily;  but  on  the  20th  of  March 
it  begins  to  be  visible,  continues  so  (though  never  at  any  great  height)  till  the  22nd  of 
September,  when  it  disappears,  and  remains  invisible  till  March  following.  At  the 
South  Pole,  these  dates  are  reversed,  the  sun  rising  in  September,  and  setting  in  March. 

20.  From  these  changes  in  the  relative  lengths  of  the  days  and  nights,  arise  the 
variations  of  the  Seasons.  When  the  days  exceed  the  nights  as  much  as  possible,  at  any 
part,  the  earth  at  that  part  is  more  heated  during  the  day  than  it  is  cooled  during  the 
night,  and  this  period  is  called  Summer.  At  the  vernal  and  autumnal  equinoxes  (16), 
the  heating  and  cooling  of  the  earth  occur  during  equal  times ;  this  produces  the 
moderate  warmth  of  Spring  and  Autumn.  When  the  nights  are  longer  than  the  days, 
the  earth  is  more  cooled  than  heated,  and  hence  the  cold  season  of  Winter.  When  it 
is  summer  in  the  northern  hemisphere,  it  is  winter  in  the  southern,  and  vice  versd. 

21.  To  the  inhabitants  of  parts  about  the  equator,  the  heat  is  nearly  the  same  all 
the  year  round.  But  owing  to  the  inclination  of  the  earths  axis  (13),  the  sun  does  not 
always  shine  directly  down  upon  the  equator  (Fig*  1).     Above  and  below  the  equator 

m  *  From  the  Greek  word  ap/c-ror ,  (arktos,)  a  bear  :  because  the  collection  of  stars  called  the  Bear, 
is  in  that  part  of  the  heavens  towards  which  the  north  pole  points.  Antarctic  is  from  avn,  anti. 
opposite,  and  apKTos,  a  bear—the  circle  opposite  to  the  Bear. 


A  SYSTEM  OF  NATURAL  GEOGRAPHY. 


are  two  lines  (Figs.  1,  2),  representing  imaginary  circles  drawn  round  the  globe,  called 
Tropics.  The  sun  is,  on  June  21,  directly  overhead  at  the  northern  tropic  (A,  Fig.  2), 
and  on  December  21  he  is  directly  overhead  at  the  southern  tropic  (C,  Fig.  2).  On 
March  20,  and  again  on  September  22,  he  is  directly  overhead  at  the  equator  (B,  D, 
Fig.  2).  The  consequence  of  this  is,  that  although  between  the  tropics  the  cooling  is 
never  sufficient  to  produce  winter,  yet  the  change  of  position  of  the  sun  gives  rise  to 
variations  of  weather,  which  we  shall  explain  in  Chapter  II.  The  northern  tropic  is 
called  the  Tropic  of  Cancer,  the  southern  tropic  the  Tropic  of  Capricorn. 

22.  By  the  two  tropics  and  the  two  polar  circles,  the  surface  of  the  earth  is  divided 
into  five  zones  or  belts,  the  characters  and  productions  of  which  depend  mainly  on  the 
proportions  of  heat  and  light  which  they  receive.  The  middle  zone  between  the 
tropics,  is  hot  and  burning.  It  is  called  the  Torrid  Zone  (Latin  torreo,  to  parch  or 
dry.)  The  spaces  between  the  tropics  and  the  two  arctic  circles,  are  the  Temperate 
Zones.  Here  the  heat  is  generally  more  moderate.  Enclosed  by  the  polar  circles  are 
the  frozen  or  Frigid  Zones.  Within  these  the  cold  in  winter  is  extreme,  and  the  dark- 
ness more  or  less  continuous  (13). 

23.  To  facilitate  the  determination  of  the  positions  of  places 
on  the  earth,  the  equator  has  been  divided  into  360  imagin- 
ary parts,  called  Degrees,  and  a  circle  has  been  conceived 
to  be  drawn  through  each  of  these  divisions,  and  through  the 
poles  of  the  earth,  thus  dividing  the  surface  much  in  the  same 
way  that  an  orange  is  divided  inside  of  the  rind  (Fig.  3). 
These  imaginary  circles  are  called  Meridians,  and  we  in 
England  number  them,  1,  2,  3,  &c,  up  to  180,  on  each  side, 
from  that  one  which  passes  through  Greenwich,  where  the 
Royal  Observatory  is  situated.  As  these  divisions  mark  out 
the  length  of  the  equator,  they  are  called  degrees  of  Longi- 
tude, or  of  length,  and  a  place  is  said  to  be  in  10,  20,  30 
degrees  of  east  or  west  longitude,  according  as  it  lies  at  the  10th,  20th,  or  30th  of  these 
divisions,  to  the  east  or  west  of  the  first  meridian  passing  through  Greenwich.  Longi- 
tude is  therefore  measured  always  east  or  west.  Different  nations  number  their  degrees 
of  longitude  from  different  points,  and  each  one  commonly  counts  from  that  division 
which  passes  through  its  chief  city  or  town. 

24.  Circles  are  also  supposed  to  be  drawn  round  the  earth, 
parallel  to  the  equator,  and  at  the  distance  of  one  degree 
asunder,  so  that  there  are  ninety  of  such  divisions  between 
the  equator  and  each  pole.  These  divisions  are  numbered 
to  the  north  and  south  from  the  equator,  which  is  0°,  to 
each  pole,  which  is  at  the  90th  division.  As  these 
circles  mark  out  the  breadth  of  the  earth  measured  on 
each    side  from   the  equator,   they  are    called  Parallels 

^  of  Latitude,  or  of  breadth. 

25.  In  order  that  small  differences  of  position  may  be 
correctly  expressed,  each  degree  is  divided  into  sixty 
smaller  divisions,  termed  Minutes,  and  each  minute  again 
into  sixty  Seconds.  Hence,  when  the  longitude  and  lati- 
tude of  any  place  are  given,  we  can  at  once  find  the 
position  of  that  place  on  any  globe  or  map. 

26.  Therefore,  when  we  are  speaking  of  degrees,  and  parts  of  a  degree,  we  may  either  say  23^ and 
15|  degrees,  or  we  may  say  23  degrees  30  minutes,  and  15  degrees  45  minutes.  Degrees  are  marked 
by  a  little  °  thus  (°),  minutes  by  a  single  dash  ('),  seconds  by  a  double  dash  (").  Thus,  23°  30'  15" 
means  23  degrees,  30  minutes,  15  seconds.     Seconds  are  rarely  used  in  geographical  measurements. 

27.  The  Tropics  are  parallels  of  latitude,  at  23|°  north,  and  23£°  south,  respectively. 
The  polar  circles  are,  similarly,  parallels  of  latitude  at  66 J°  (90  —  23 J)  north,  and  66%° 
south,  respectively  (24), 


Meridians. 

Fig.  3. 


Fig.  4. 
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CHAPTER    THE    SIXTH. 


ON  LANGUAGE,  AS  A  MEANS  OF  DISTINCTION 
BETWEEN  THE  RACES  OF  MANKIND. 

It  has  only  been  within  these  last  few- 
years,  that  the  importance  of  employing  the 
language  spoken  by  man  has  been  fully 
appreciated  as  a  means  of  affording  charac- 
ters by  which  the  classification  of  the  races 
of  men  might  be  facilitated.  It  will  be, 
however,  speedily  felt,  when  the  nature  of 
language  is  considered,  that,  if  properly 
studied,  it  must  be  capable  of  throwing 
great  light  on  the  relation  that  exists 
between  certain  races  and  nations.  The 
great  cause  that  has  retarded  the  applica- 
tion of  the  study  of  language  in  this  direc- 
tion, has  been  the  assumption  of  erroneous 
views  with  regard  to  the  derivation  and 
origin  of  languages.  Thus,  to  take  an 
example,  writers  on  the  English  language 
have  constantly  assumed,  that  our  language 
has  been  derived  from  the  Latin  and 
Greek,  on  the  one  hand,  and  the  Celtic  or 
supposed  ancient  British,  on  the  other.  It 
never  occurred  to  the  old  etymologist  to 
inquire,  whether  Latin,  Greek,  Celtic,  and 
English,  might  not  all  have  been  derived 
from  a  common  stock,  which  is  really  the 
case  ;  not  that  we  have  not,  and  do  not 
constantly  import  words  from  both  Latin 
and  Greek — as  such  words  as  connnunicate, 
investigate,  and  condemnation,  from  the 
former,  and  geology,  anatomy,  and  ethnology, 
from  the  latter,  fully  testify;  but  we  find 
a  vast  number  of  words  in  Latin  and  Greek 
which  correspond  as  much  with  words  in 
the  Sanskrit  and  Persian,  as  they  do  with 
the  English ;  and  a  complete  investigation 
of  the  subject  shows,  that  the  English,  Ger- 
man, French,  Celtic,  Latin,  Greek,  Per- 
sian, and  other  languages,  are  but  branches 
of  a  common  root,  which  has  hitherto  been 
traced  to  the  Sanskrit. 

Another  obstruction  to  the  investiga- 
tion of  language,  and  tracing  its  different 
varieties  to  a  common  stock,  has  been  the 
assumption,  that  what  is  recorded  in  the 
Bible  of  the  confusion  of  tongues  that  took 
place  at  the  building  of  Babel,  was  the 
cause  of  all  the  varieties  of  language  on  the 


face  of  the  earth.  It  will  however  be  seen, 
by  examining  the  tenth  chapter  of  Genesis, 
that  there  was  a  great  dispersion  of  the 
children  of  Noah  before  the  attempt  was 
made  to  build  the  city  of  Babel,  and  that 
whatever  the  confusion  of  tongues  might 
be — and  even  the  nature  of  this  is  doubted 
by  theologians — it  could  only  have  been 
confined  to  that  portion  of  the  human  race 
who  were  engaged  in  building  the  new  city. 

Although  modern  philologists  have  suc- 
ceeded in  tracing  cognate  languages  to 
certain  primitive  stocks,  they  are  not  yet 
in  a  position  to  demonstrate  that  there  was 
but  one  original  language,  or  what  was 
the  probable  nature  of  that  language.  We 
shall  have  subsequently  to  make  some 
observations  on  the  question,  as  to  whether 
there  is  any  evidence  of  more  than  one 
pair  of  human  beings  having  been  created. 
We  shall  then  find,  that  the  demands  of 
science,  as  well  as  all  the  data  we  possess, 
point  to  the  origin  of  the  whole  human 
race  from  one  pair.  If  this  be  the  case, 
we  must  assume  an  original  language, 
or  at  least  such  modes  of  expression  as 
would  originate  in  a  common  family.  In 
the  investigation  of  language,  however,  for 
ethnological  purposes,  we  are  not  allowed  to 
assume  one  language,  and  trace  its  roots 
through  all  known  varieties ;  but  we  pro- 
ceed from  particular  forms,  and,  comparing 
them  with  one  another,  ascend  or  pass 
back  in  time  to  those  that  were  earlier,  and 
have  been  parents  of  the  first. 

This  process,  although  at  first  sight  it 
might  appear  easy,  is  one  that  only  can  be 
pursued  according  to  the  special  laws  of 
change  which  it  is  known  words  in  passing 
from  one  language  to  another  have  under- 
gone. It  appears  that  as  long  as  a  language 
is  unwritten,  it  is  subject  to  change;  but 
these  changes,  although  they  go  on  more  or 
less  quickly  according  to  circumstances, 
are  never  sudden,  violent,  or  arbitrary.  As 
an  instance  of  the  kind  of  change  that  takes 
place,  we  may  quote  the  fact,  that  in  the  Teu- 
tonic languages,  the  letter  c  of  the  Latin  is 
almost  invariably  converted  into  h.  Were 
it  not  for  a  knowledge  of  this  fact,  an  in- 
quirer would  find  it  difficult  to  discover  in 
the  Latin  word  cor  the  analogue  of  our 
word  heart;  yet  when  we  call  to  mind  the 
regularity  of  the  conversion,  the  little  im- 
portance of  the  vowels  in  all  spoken  lan- 
guages,   we  shall   see  that   the  r  with   its 
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preceding  letter  constitutes  the  true  root  of 
the  word.  This  brings  us  to  another  point 
in  the  study  of  words,  and  that  is,  that  for 
the  sake  of  denoting  a  relationship,  letters 
and  syllables  are  either  placed  after  or  before 
certain  words,  called  prefixes  and  affixes, 
and  in  order  to  discover  the  root  of  these 
words,  it  is  necessary  to  separate  such 
additions.  In  such  Latin  nominatives  as 
cani-s  and  lupn-s,  and  accusatives,  as  cane-m 
and  lupu-m,  the  last  letters  s  and  m  are  no 
essential  parts  of  the  word,  but  indicate  the 
relations  of  the  word  to  which  they  are 
attached  to  other  words  in  a  sentence.  So 
with  such  words  as  ama-b-am,  mon-e-bam, 
audi-e-bam,  the  syllables  ba,  or  eba,  are  the 
sign  of  the  past  imperfect  tense,  whilst  the 
letter  m  is  the  sign  of  the  person  or  pronoun 
/.  The  root  of  the  nouns  then,  in  these  cases, 
must  be  sought  in  the  words  cani  and  lupu  in 
the  nouns,  and  ama,  mon,  and  audi,  amongst 
the  verbs.  As  illustrations  amongst  the  ad- 
jectives, we  may  take  such  words  as  gracilis, 
similis,  docllis,  utilis,  in  which  His  is  evidently 
the  sign  of  the  adjective,  and  the  root  is  to  be 
found  in  the  words grac-,  sim-,  doc-,  and  ut-. 

We  must  not,  however,  give  a  lecture 
upon  language  ;  our  object  is  to  illustrate 
the  mode  in  which  inquiries  into  language 
have  been  pursued,  and  have  thus  assisted 
in  the  grouping  of  the  varieties  of  men 
together,  upon  the  almost  infallible  ground, 
that  the  same  race  will  speak  the  same 
language,  and  that  related  races  will  have 
related  languages. 

In  the  ascertaining  the  relation  of  lan- 
guages to  each  other,  there  are  three  prin- 
cipal methods  by  which  the  relation  between 
the  different  words  that  compose  a  sentence 
is  indicated.  Of  these  three  different 
methods,  the  Chinese,  the  English,  and  the 
Latin  and  Greek,  may  be  taken  as  ex- 
amples. In  referring  to  the  roots  of  words 
in  Latin,  we  spoke  of  the  prefixes  and 
affixes  which  altered  their  form,  and  this 
mode  of  expressing  the  relation  of  words 
in  a  language  is  characteristic  of  the  Latin 
and  Greek  languages,  and  is  called  the 
classical  method.  The  words  added  are 
called  inflections,  and  such  languages  in- 
flectional. In  such  a  proposition  as  te-tig-i 
homin-em,  the  em  in  the  last  word  indi- 
cates the  relation  between  the  object  (the 
man  touched),  and  the  action  expressed  by 
the  verb  tetigi,  i.  e.  of  touching.  In  the 
verb,  the  te  denotes  the  time,  the  i  the  agent. 


Now  although  the  English  language  has 
inflections,  as  is  seen  in  such  words  as 
sisters,  touch-ed,  lov-ed,  yet,  as  a  language, 
it  maybe  regarded,  in  contrast  with  the  clas- 
sical languages,  as  non-inflectional.  Thus, 
instead  ofsay'mgtetigi,  we  say ,1  have  touched, 
and  instead  of  homin-i,  we  say,  to  a  man. 

The  Chinese  resembles  the  English  lan- 
guage in  this  respect,  that  it  has  a  separate 
word  to  express  relations  and  objects,  and 
is  thus  non-inflectional.  The  great  dif- 
ference, however,  between  the  English  and 
Chinese  languages  is  this,  that  the  English 
has  lost  inflections  which  it  once  had, 
whilst  the  Chinese  has  never  acquired 
inflections.  This  produces  a  great  dif- 
ference between  the  two  languages,  as  in 
passing  through  the  condition  of  an  inflec- 
tional language,  the  English  has  acquired 
certain  abstract  terms  which  are  not  found 
in  the  Chinese.  Thus,  when  we  should 
say,  I  go  to  London,  the  Chinese  would  say, 
I  go  end  London.  They  have  no  preposi- 
tion indicating  direction.  Instead  of  say- 
ing, The  sun  shines  through  the  air,  the 
Chinese  say,  The  sun  shines  passage  air, 
and  so  on. 

In  addition  to  these  three  kinds  of  lan- 
guage, we  have  another.  Instead  of  the 
inflections  being  merely  letters  or  syllables 
added  to  denote  relationship,  they  are 
sometimes  two  words  ;  so  that  inflection  is 
developed  as  the  result  of  juxtaposition,  or 
composition. 

By  these  methods,  we  can  arrange  all 
languages  under  the  four  following  heads : — 

1.  Aptotic  (from  a,  not — and  ptosis,  a 
case).  Languages  without  inflections,  and 
monosyllabic;   as  the  Chinese. 

2.  Agglutinate.  Languages  which  are 
inflectional,  but  which  have  become  so  from 
the  juxtaposition  or  composition  of  dif- 
ferent words. 

3.  Amalgamate.  Languages  with  inflec- 
tions, which  cannot  be  shown  to  have  origin- 
ated in  separate  and  independent  words. 

4.  Anaptotic  (from  ana,  back — and  ptosis, 
a  case).  Languages  which,  like  the  Eng- 
lish, once  possessed  inflections,  but  have 
fallen  back  from,  or  lost  them. 

In  referring  to  language  in  our  subse- 
quent remarks,  it  will  be  of  great  advantage 
to  make  use  of  these  terms  as  expressive 
of  the  form  which  any  particular  language 
assumes  at  the  present  day,  amongst  the 
races  of  whom  we  have  to  speak. 
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LECTURE    XIII. — NITROGEN. 

This  elementary  substance  has  already 
been  partially  described,  together  with  the 
method  of  separating  it  from  the  air  by  the 
combustion  of  phosphorus.  It  is  a  trans- 
parent, colourless,  and  inodorous  gas,  which 
has  never  yet  been  liquefied  or  solidified. 
Its  specific  gravity  is  0972.  It  extin- 
guishes flame,  and  does  not  burn  in  the 
air;  moreover,  it  neither  reddens  litmus, 
nor  renders  lime-water  turbid.  These  cha- 
racters, which  are  rather  negative  than 
positive,  serve  to  distinguish  nitrogen  from 
other  colouiless  gases,  oxygen,  hydrogen, 
carbonic  acid,  Sic.  The  gas  prepared  in 
the  manner  above  alluded  to  is,  however, 
very  apt  to  retain  traces  of  phosphoric  acid, 
sufficient  to  redden  litmus  and  produce  a 
cloud  in  lime-water.  To  free  it  completely 
from  this  impurity,  it  must  be  left  for  some 
time  over  the  water-trough,  and  then  passed 
several  times  through  fresh  water.* 

Nitrogen  is  incapable  of  supporting  ani- 
mal life  ;  an  animal  immersed  in  it  soon 
dies,  simply  for  want  of  oxygen.  Its  chief 
use  in  the  air  appears  to  be  to  dilute  the 
oxygen,  the  action  of  which  would  other- 
wise be  too  violent,  causing  all  processes  of 
combustion  to  go  on  with  ruinous  rapidity, 
and  the  functions  of  animal  life  to  proceed 
with  such  violence  as  quickly  to  wear  out 
the  system. 

Nitrogen  forms  an  important  constituent 
of  most  parts  of  the  animal  body,  and  like- 
wise enters,  though  in  smaller  quantity, 
into  the  structure  of  plants. 

THE   ATMOSPHERE. 

A  rough  mode  of  determining  the  relative 
quantities  of  oxygen  and  nitrogen  in  the  air 
— viz.,  by  burning  phosphorus  in  a  confined 
portion  of  air,  has  already  been  described, 
(p.  23,   vol.  i.)     A  more  exact  method  is 

*  The  transference  of  a  gas  from  one  vessel  to 
another  is  easily  effected  by  filling  the  second 
vessel  with  water,  inverting  it  in  the  pneumatic 
trough,  then  bringing  the  mouth  of  the  vessel  con- 
taining the  gas  below  it,  and  inclining  the  latter, 
so  that  the  gas  may  rise  in  bubbles  through  the 
water  and  fill  the  second  vessel.  If  the  latter 
has  a  narrow  mouth,  a  funnel  may  be  inserted 
into  it. 


to  introduce  a  piece  of  phosphorus  into  a 
portion  of  air  contained  in  a  graduated  tube 
standing  over  mercury.  The  phosphorus 
gradually  absorbs  the  oxygen,  and  leaves 
nearly  pure  nitrogen,  amounting  to  about 
^ths  of  the  whole.  The  experiment  may 
likewise  be  made  over  water,  the  phosphorus 
being  attached  to  a  wire,  and  thrust  up  into 
the  tube. 

Another  mode  of  analyzing  air,  is  to 
explode  it  with  hydrogen  in  the  detonating 
eudiometer  (p.  149,  vol.  i.)  Let  the  air  be 
mixed  with  half  its  volume  of  hydrogen, 
which  is  more  than  sufficient  to  ensure  the 
complete  combustion  of  the  oxygen  ;  then 
since  oxygen  and  hydrogen  combine  in  the 
proportion  of  1  volume  of  the  former  to  2 
volumes  of  the  latter,  it  follows  that,  of  the 
volume  of  gas  which  disappears  by  the  ex- 
plosion, one-third  must  be  oxygen.  Thus, 
let  100  measures  of  air  be  exploded  with  50 
measures  of  hydrogen  ;  the  gas  left  after  the 
explosion  will  be  found  to  occupy  87  mea- 
sures, showing  that  63  measures  have  dis- 
appeared. Now  one-third  of  63  is  21, 
consequently,  the  100  measures  of  air  con- 
tain 21  of  oxygen  and  79  of  nitrogen. 

But  the  most  accurate  method  of  analysis 
consists  in  removing  the  oxygen  by  passing 
a  stream  of  pure  and  dry  air  over  red-hot 
metallic  copper.  For  this  purpose  a  large 
glass  globe  fitted  with  a  stopcock  is  ex- 
hausted of  air,  and  connected  air-tight  with 
a  long  glass  tube  containing  finely  divided 
copper  and  heated  in  a  charcoal  fire.  The 
other  end  of  this  tube  is  connected  with 
a  second  tube  containing  fragments  of 
pumice-stone  soaked  in  oil  of  vitriol,  and 
this  with  a  third  tube  filled  with  pieces  of 
moist  caustic  potash ;  the  farther  end  of 
this  tube  is  open  to  the  air.  The  stopcock 
being  then  slightly  opened,  the  air  slowly 
passes  over  the  caustic  potash,  which  de- 
prives it  of  carbonic  acid,  and  then  through 
the  tube  containing  the  oil  of  vitriol,  by 
which  it  is  freed  from  moisture.  Being 
thus  purified  and  dried,  it  enters  the  red- 
hot  tube,  where  the  oxygen  enters  into 
combination  with  the  copper,  and  the  nit.o- 
gon  thus  set  free  passes  into  the  glass  globe. 
This  globe  and  the  tube  containing  the 
copper  being  weighed  before  and  after  the 
experiment,  the  inciease  of  the  copper  gives 
the  quantity  of  oxygen,  and  that  of  the 
glass  globe  gives  the  nitrogen  ;  and  since 
the  specific  gravities  of  the  gases  denote 
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the  weights  of  equal  volumes,  it  is  clear 
that  the  proportions  by  volume  may  be 
found  by  dividing  the  weights  by  the  spe- 
cific gravities.  Careful  experiments  thus 
conducted,  have  shown  that  the  proportions 
are  as  follows  : — 

By  Weight.     By  Volume. 

Oxygen    ....         23*1  20*9 

Nitrogen.     .     .     .         76*9  79*1 


1000 


100  0 


The  oxygen  and  nitrogen  in  the  air  are 
not  chemically  combined,  but  in  a  state  of 
simple  mixture.  The  air,  indeed,  exhibits 
none  of  the  characteristics  of  a  chemical 
compound,  its  properties  being  exactly  what 
we  should  expect  from  a  mere  mixture  of 
the  two  gases.  In  fact,  if  1  measure  of 
oxygen  be  actually  mixed  with  4  measures 
of  nitrogen,  a  mixture  will  be  formed  ex- 
actly resembling  common  air.  Neverthe- 
less, the  proportion  of  the  two  gases  in  the 
air  is  the  same  at  all  times  and  in  all  re- 
gions of  the  atmosphere.  This  uniformity 
of  distribution  is  due  to  the  diffusive  ten- 
dency of  gases  already  noticed  (p.  114, 
vol.  i.);  were  it  not  for  this,  the  oxygen 
and  nitrogen  would  arrange  themselves  in 
separate  strata,  according  to  their  densities, 
the  nitrogen  occupying  the  upper,  and  the 
oxygen  the  lower  regions. 

The  air  likewise  contains  a  small  quan- 
tity of  carbonic  acid — about  one  part  in 
2,000,  produced  by  combustion  and  by 
the  respiration  of  animals  ;  about  an  equal 
quantity  of  carburetted  hydrogen;  a  trace 
of  ammonia,  resulting  from  the  decom- 
position of  animal  and  vegetable  matter; 
and  a  considerable  but  variable  quantity 
of  vapour  of  water. 

The  atmosphere  exerts  a  pressure  of 
about  fifteen  pounds  per  square  inch  on  all 
bodies  situated  at  or  near  the  earth's  sur- 
face. This  pressure  is  measured  by  the 
barometer,  the  column  of  mercury  in  which 
is  supported,  just  as  the  water  is  kept  up 
in  the  jars  over  the  pneumatic  trough.* 
As  the  atmospheric  pressure  varies,  the 
mercury  rises  and  falls.  Its  variations  are 
of  different  amount  in  different  parts  of  the 

*  The  study  of  the  mechanical  properties  of  the 
air,  and  of  gases  in  general,  belongs  rather  to 
physics  than  to  chemistry,  and  will  in  due  time 
be  fully  treated  of  in  the  Family  Tutor.  I  there- 
fore touch  but  slightly  on  these  matters  at  present, 
especially  as  any  explanation  of  them,  to  be  satis- 
factory, must  be  extended  to  a  considerable  length. 


world ,  in  these  latitudes,  the  range  is  from 
28  to  31  inches.  Now,  all  gases  are  highly 
compressible  and  elastic,  yielding  with  the 
utmost  ease  to  any  compressing  force,  but 
regaining  their  original  bulk  as  soon  as 
that  force  is  removed.  Hence,  the  volume 
of  any  gas  exposed  to  the  atmospheric 
pressure — as  when  the  gas  is  standing 
over  water  or  mercury — will  vary  with 
the  amount  of  that  pressure.  "Whenever, 
therefore,  we  state  the  weight  of  a  given 
volume  of  any  gas,  we  must  also  specify 
the  pressure  to  which  it  is  subjected,  that 
pressure  being  indicated  by  the  height  of 
the  mercury  in  the  barometer.  A  pressure 
corresponding  to  a  barometric  height  of  30 
inches  is  usually  adopted  as  the  standard. 
Moreover,  since  gases  are  greatly  expanded 
by  heat,  it  is  also  necessary  to  consider  the 
weight  of  a  given  volume  of  any  gas  with 
reference  to  a  standard  temperature;  the 
standard  generally  adopted  is  60°  Fahr. 

Air  is  about  810  times  lighter  than 
water:  100  cubic  inches  of  pure  and  dry 
air,  at  the  standard  pressure  and  tempera- 
ture, weigh  30*8293  grains.  Now  the  spe- 
cific gravities  of  other  gases  are  referred  to 
that  of  air,  as  unity ;  hence,  the  weight  of 
100  cubic  inches  of  any  other  gas  is  easily 
found  by  multiplying  this  number,  30*8293, 
by  the  specific  gravity  of  the  gas.  Thus, 
we  find  for  the  weight  of  100  cubic  inches 
of— 

Oxygen,      308293  X  11056  =  3419  grs. 
Hydrogen,  30*8293  X  0  0693  zz:    2'14 
Nitrogen,    308293  x  0*972    =2998 
Chlorine,     30  8293  X  2*4587  =  75*80 
and  similarly  for  other  gases. 

COMPOUNDS     OF    NITROGEN    AND    OXYGEN. 

Besides  the  mechanical  mixture  of  oxygen 
and  nitrogen,  which  constitutes  the  atmo- 
sphere, these  elements  form  five  definite 
chemical  compounds,  the  names  and  com- 
position of  which  are  as  follows: — 

|       ByWt.     I  By  Vol.   |     Symb. 


Name. 

N         o 

N      O 

Nitrous  oxide .  . 

14       8 

2     1 

NO 

Nitric  oxide     .  . 

14     16 

2     2 

NO„ 

Nitrous  acid    .  . 

14     24 

2     3 

NO, 

Hyponitric  acid 

14     32 

2     4 

N04 

Nitric  acid    .  .  . 

14     40 

2     5 

NO, 

This  series  of  bodies  has  already  been 
mentioned  as  an  example  of  the  law  of 
multiples  (p.  268,  vol.  i.),  the  quantities  of 
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oxygen  which  unite  with  a  given  quantity 
of  nitrogen  being  to  one  another  as  the 
numbers  1,  2,  3,  4,  5.  You  may  also  notice 
that  the  volumes  in  which  the  two  gases 
unite,  bear  to  each  other  a  very  simple  ratio 
in  every  case. 

Nitric  Acid,     N05. 

"We  shall  consider  this  compound  first, 
because  it  is  the  most  important  of  the 
series,  and  that  from  which  all  the  others 
are  derived. 

Nitrogen  and  oxygen  show  but  little 
tendency  to  enter  into  direct  combination. 
Nitrogen  does  not  burn  in  contact  with 
free  oxygen ;  but  when  a  succession  of 
electric  sparks  is  passed  through  a  portion 
of  air  confined  in  a  tube  containing  water 
or  solution  of  potash,  a  small  quantity  of 
nitric  acid  is  produced,  and  dissolves  in 
the  liquid.  The  formation  of  a  compound 
is  often  facilitated  by  the  presence  of  an- 
other substance  with  which  it  can  combine. 
A  trace  of  nitric  acid  is  often  found  in  the 
air  after  a  thunder  storm.  But  the  most 
prolific  source  of  this  acid  is  the  decom- 
position of  organic  matter.  Animal  and 
vegetable  substances  (especially  the  former) 
contain  nitrogen,  and  when  exposed  to  the 
air  in  contact  with  water  and  metallic 
oxides,  yield  abundance  of  nitric  acid,  in 
the  form  of  nitrates.  The  well-known 
substance  called  nitre,  or  saltpetre,  which 
is  a  nitrate  of  potassium,  is  formed  in  this 
manner  in  many  parts  of  the  world,  espe- 
cially in  hot  climates,  as  in  India  and 
South  America,  where  it  is  found  in  the 
form  of  an  efflorescence  on  the  surface  of 
the  ground.  Nitrate  of  sodium,  commonly 
called  soda-nitre  or  Chili  saltpetre,  is  found 
in  Chili  and  Peru,  forming  beds  several 
feet  in  thickness,  its  accumulation  being 
favoured  by  the  great  dryness  of  the 
climate.  It  is  from  these  salts  that  all  the 
nitric  acid  of  commerce  is  obtained. 

The  anhydrous  compound,  NOs,  is  not 
of  much  importance.  It  is  produced  in 
the  form  of  transparent  and  colourless  crys- 
tals, by  passing  dry  chlorine  gas  over  dry 
nitrate  of  silver,  (Ag  N06),  moderately 
heated  by  immersion  in  hot  water.  Chlo- 
ride of  silver  is  then  formed,  while  anhy- 
drous nitric  acid  and  free  oxygen  are 
evolved  together  in  the  gaseous  form  ;  and 
on  passing  these  gases  through  a  tube  sur- 
rounded with  a  mixture  of  ice  and  salt,  the 


nitric  acid  condenses  in  the  form  above 
described.  The  properties  of  this  com- 
pound are  but  imperfectly  known.  Like 
the  other  so-called  anhydrous  acids,  it  does 
not  exhibit  acid  properties,  in  the  strict 
sense  of  the  word  ;  the  real  acid  is  the 
hydrated  compound,  HN06,  the  hydrogen 
of  which  may  be  replaced  by  various 
metals,  producing  the  compounds  KN06, 
Cu  NOe,  &c. 

Hydrated  nitric  acid  is  easily  obtained 
by  the  action  of  sulphuric  acid  on  nitrate 
of  potassium  or  sodium,  the  decomposition 
consisting,  as  in  similar  cases,  in  a  change 
of  place  between  the  metal  of  the  one 
compound  and  the  hydrogen  of  the  other; 
thus — 

KN06  +  HS04  ac  HN06  +  KS04. 

The  best  mode  of  preparing  the  acid  on  the 
small  scale,  is  to  mix  common  nitre  with 
an  equal  weight  of  oil  of  vitriol  in  a  stop- 
pered retort  (Fig.  20,  p.  235,  vol.  i.)>  and  heat 
the  mixture  by  means  of  a  lamp  or  a  char- 
coal fire ;  the  latter  is  to  be  preferred,  be- 
cause it  gives  a  more  diffused  heat.  Nitric 
acid  then  distils  over,  and  condenses  in  the 
receiver  in  the  form  of  a  yellow  liquid,  while 
sulphate  of  potassium  remains  in  the  retort. 
The  acid,  when  perfectly  pure,  is  colourless, 
but  a  portion  of  it  is  always  decomposed 
during  the  process  into  free  oxygen  and 
hyponitric  acid,  which  gives  it  its  yellow 
colour. 

The  weights  of  equivalent  quantities  of 
oil  of  vitriol  and  nitrate  of  potassium  are 
to  one  another  as  49  to  101.  Hence  it 
would  appear  that  the  nitre  might  be  de- 
composed by  about  half  its  weight  of  oil 
of  vitriol ;  and  such,  in  fact,  is  the  case. 
Nevertheless,  it  is  best  to  use  2  equivalents 
of  oil  of  vitriol,  or  equal  weights  of  the  two 
substances,  as  above  recommended,  because 
the  decomposition  is  then  completed  at  a 
much  lower  temperature.  For  when  the 
nitre  and  oil  of  vitriol  are  mixed  in  equiva- 
lent proportions,  the  decomposition  goes 
on  as  above  described,  only  till  half  the 
nitre  is  decomposed  and  half  the  nitric  acid 
has  passed  over ;  this  takes  place  at  a  tem- 
perature not  exceeding  250°  Fahr.  The 
residue  in  the  retort  then  consists  of  a  mix- 
ture of  nitrate  of  potassium,  KN06,  and 
acid  sulphate  of  potassium,  KS04  .  HS04, 
(p.  348,  vol.  i. ;)  and  it  is  not  till  the  tem- 
perature rises  considerably  higher,  to  about 
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430°  Fahr.,  that  a  further  interchange  of 
potassium  and  hydrogen  takes  place,  and 
the  conversion  into  nitric  acid  and  neutral 
sulphate  of  potassium,  KS04,  is  complete. 
The  high  temperature  required  for  the  last 
stage  of  the  decomposition,  causes  a  laige 
portion  of  the  nitric  acid  to  be  resolved 
into  oxygen  and  hyponitric  acid,  imparting 
a  deep  orange-red  colour  to  the  product, 
and  moreover,  increases  the  consumption 
of  fuel,  which,  on  the  large  scale,  is  a 
serious  objection.  When,  on  the  contrary, 
2  equivalents  of  sulphuric  acid  are  used  with 
1  equivalent  of  nitre,  the  temperature  never 
rises  above  250°,  and  the  quantity  of  nitric 
acid  decomposed  by  the  heat  is  much  less. 
In  preparing  the  acid  on  the  large  scale  for 
manufacturing  purposes,  the  materials  are 
generally  heated  in  large  cast-iron  cylin- 
ders, set  in  brickwork  in  a  horizontal  posi- 
tion, and  lined  at  the  upper  part  with 
lire- clay  to  protect  them  from  the  acid 
vapours.  Soda-nitre  is  frequently  used 
instead  of  potash-nitre. 

The  nitre  used  in  the  preparation  of 
nitric  acid  is  seldom  pure,  generally  con- 
taining common  salt ;  hence  the  acid  pre- 
pared from  it  is  usually  contaminated  with 
hydrochloric  acid.  As,  however,  this  latter 
compound  is  more  volatile  than  nitric  acid, 
it  always  passes  over  in  the  earlier  stage 
of  the  operation  ;  so  that  by  changing  the 
receiver  after  a  while,  a  product  may  be 
obtained  free  from  hydrochloric  acid.  It 
is  easy  to  ascertain  when  the  nitric  acid 
begins  to  come  over  pure,  by  testing  it  now 
and  then  with  nitrate  of  silver ;  the  smallest 
trace  of  chlorine  will  produce  a  perceptible 
turbidity.  The  hydrochloric  acid  which 
goes  over  at  the  beginning,  causes  a  partial 
decomposition  of  the  nitric  acid,  the  hydro- 
gen of  the  hydrochloric  acid  taking  oxygen 
from  the  nitric  acid  and  reducing  it  to  hypo- 
nitric  acid,  which  produces  the  red  fumes 
seen  at  the  commencement  of  the  opera- 
tion. The  disappearance  of  this  colour, 
which  takes  place  after  a  while,  is  a  sign 
that  the  nitric  acid  is  beginning  to  pass 
over  in  a  state  of  purity.  Towards  the  end 
of  the  process,  the  red  fumes  appear  again 
and  in  greater  quantity,  the  nitric  acid  being 
then  decomposed  by  the  heat,  which  always 
increases  towards  the  end  of  the  operation. 
If  the  heat  be  too  suddenly  applied  at  the 
beginning,  so  as  to  cause  the  materials  to 
boil  over,  the  nitric  acid  will  be  contami- 


nated with  sulphuric  acid  and  potassium 
salts.  The  presence  of  the  sulphuric  acid  is 
easily  detected  by  chloride  of  barium,  care 
being  taken  to  dilute  the  acid  considerably 
with  water  before  adding  the  test,  because 
chloride  of  barium  is  itself  insoluble  in 
strong  nitric  acid.  Any  potassium-salts 
or  other  non-volatile  impurities  that  may  be 
present,  will  be  left  behind  on  evaporating 
a  small  portion  of  the  acid  to  dryness.  The 
common  acid  prepared  in  iron  vessels  often 
contains  iron  ;  this  impurity  may  likewise  be 
detected  by  evaporating  a  portion  of  the 
liquid  in  a  watch-glass. 

The  acid  collected  towards  the  middle  of 
the  distillation,  when  equal  weights  of  nitre 
and  oil  of  vitriol  are  used,  is  nearly  colour- 
less, having  only  a  faint  yellow  tint.  If 
the  nitre  is  quite  dry,  and  the  oil  of  vitriol 
the  strongest  that  can  be  obtained,  viz.,  of 
specific  gravity  1*845,  the  acid  thus  col- 
lected has  a  specific  gravity  of  1*521,  and 
boils  at  184°.  This  acid  has  as  nearly  as 
possible  the  con  position  HN06,  or  con- 
tains 14  parts  by  weight  of  nitrogen,  48  of 
oxygen,  and  1  of  hydrogen.  When  heated 
it  becomes  colourless,  but  at  the  same  time 
undergoes  partial  decomposition,  its  spe- 
cific gravity  being  reduced  to  1*251.'  The 
only  method  of  rendering  it  colourless  and 
at  the  same  time  preserving  its  strength,  is 
to  heat  it  very  gently,  and  pass  a  stream  of 
dry  air  or  dry  carbonic  acid  through  it ;  the 
hyponitric  acid,  which  colours  it,  is  then 
carried  mechanically  away.  To  preserve 
the  strong  acid  in  the  colourless  state,  it  is 
necessary  to  keep  it  in  the  dark;  for  the 
action  of  light  soon  resolves  a  portion  of  it 
into  oxygen  and  hyponitric  acid,  the  former 
escaping,  while  the  latter  partly  remains  in 
the  liquid,  and  partly  rises  in  vapour,  filling 
the  upper  part  of  the  vessel  with  red  fumes. 
When  a  bottle  containing  strong  nitric  acid 
has  been  exposed  to  light,  especially  with  the 
stopper  tied  down,  it  must  be  opened  with 
great  caution  ;  for  if  the  stopper  be  quickly 
removed,  the  condensed  oxygen  and  hypo- 
nitric acid  rush  out  with  violence,  some- 
times giving  rise  to  a  forcible  projection 
of  the  liquid,  which  may  thus  be  thrown 
into  the  eyes  of  the  operator. 

Strong  nitric  acid  has  a  powerful  attrac- 
tion for  water,  and  mixes  with  it  in  all 
proportions.  In  contact  with  moist  air  it 
absorbs  water,  and  emits  white  fumes.  ^  The 
density  of  diluted  nitric  acid    diminishes 
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with  its  strength.  An  acid  of  specific 
gravity  1*42  contains  70  per  cent,  of  the 
strongest  acid  (HNG6),  and  30  per  cent, 
of  water,  and  boils  constantly  at  250° 
Eahr.,  neither  increasing  nor  diminishing 
in  strength.  But  an  acid  whose  density 
is  intermediate  between  1521  and  1*42, 
gives  off  a  stronger  acid  when  boiled,  and 
diminishes  in  strength  till  its  density  is 
reduced  to  1*42,  and  its  boiling  point  rises 
to  250°.  On  the  other  hand,  an  acid  whose 
specific  gravity  is  less  than  1*42,  likewise 
begins  to  boil  at  a  lower  temperature,  but 
gives  off  water  with  a  small  quantity  of 
acid,  till  its  density  rises  to  1*42,  and 
its  boiling  point  to  250°,  after  which  it 
distils  without  change.  Nitric  acid  of 
specific  gravity  1*42  is  therefore  more 
stable  than  at  any  other  strength.  It  is 
therefore  regarded  as  a  definite  hydrate, 
and  its  composition  shows  that  it  contains 
3  equivalents  of  water  ;  so  that  its  formula  is 
3  HO.HN06.  If  liquid  nitric  acid  be  sup- 
posed to  contain  the  anhydrous  compound 
N06,  the  composition  of  the  strongest 
hydrated  acid  will  be  expressed  by  HO. 
NOs  ;  and  that  of  the  hydrate  just  men- 
tioned, by  4HO.  N05. 

It  appears  from  what  has  just  been  said, 
that  dilute  nitric  acid  cannot  be  brought 
to  the  highest  degree  of  concentration  by 
simple  distillation.  To  bring  it  to  this 
strength,  it  must  be  mixed  with  an  equal 
volume  of  oil  of  vitriol,  and  distilled  at  a 
moderate  heat.  The  sulphuric  acid  then 
takes  up  the  whole  of  the  water,  and  nitric 
acid  of  specific  gravity  1*521  distils  over. 

Nitric  acid  is  a  powerful  oxidizing  agent, 
acting  on  metals  and  other  oxidable  bodies 
with  the  greatest  energy.  It  converts  sul- 
phur into  sulphuric,  and  phosphorus  into 
phosphoric  acid.  The  strong  acid,  when 
thrown  upon  red-hot  charcoal,  produces 
-vivid  combustion,  the  charcoal  being  ox- 
idized and  converted  into  carbonic  acid, 
and  nitrogen  being  set  free.  The  acid 
likewise  acts  very  strongly  on  organic 
substances.  To  the  skin  and  nails  it  im- 
parts a  deep,  permanent,  yellow  stain. 
Woollen  clothes  are  likewise  stained  yellow 
by  it,  and  the  stains  cannot  be  removed  by 
alkalies,  like  the  red  spots  produced  by 
sulphuric  or  hydrochloric  acids.  Vegetable 
blue  colours  are  reddened  by  it  as  by  other 
acids.  The  strong  acid  is  highly  corrosive, 
and  inflicts  painful  wounds  which  are  dif- 


ficult to  heal ;  it  is  sometimes  used  in 
surgery  as  a  caustic.  Many  organic  sub- 
stances decompose  nitric  acid  with  so  much 
energy  as  to  cause  rapid  combustion  :  thus, 
when  very  strong  nitric  acid  is  suddenly 
mixed  with  oil  of  turpentine  (a  compound 
of  carbon  and  hydrogen),  the  turpentine  is 
instantly  set  on  fire,  producing  a  large 
body  of  flame.  In  making  this  experiment, 
it  is  necessary  to  tie  the  bottle  containing 
the  acid  to  the  end  of  a  long  stick,  other- 
wise you  may  be  injured  by  the  scattering 
about  of  the  hot  liquid.  The  nitric  acid 
should  be  mixed  with  oil  of  vitriol,  to  take 
up  any  excess  of  water.  Other  organic 
bodies,  on  the  contrary,  instead  of  being 
violently  oxidized  by  the  nitric  acid,  un- 
dergo a  quiet  and  gradual  change,  con- 
sisting in  the  removal  of  part  of  their 
hydrogen,  and  the  substitution  in  its  place 
of  an  equivalent  quantity  of  hyponitric 
acid,  N04.  Thus,  cotton  wool,  when  im- 
mersed for  a  few  minutes  in  a  mixture  of 
equal  weights  of  strong  nitric  acid  and  oil 
of  vitriol,  then  washed  with  water,  and 
dried  at  a  gentle  heat,  is  converted,  with- 
out change  of  appearance  or  texture,  into 
the  explosive  compound  called  gun-cotton. 
The  cotton  fibre  in  its  original  state  is 
composed  of  C24  H20  02o  ;  and  the  gun- 
cotton  is  formed  from  it  by  the  substitution 
of  5  equivalents  of  N04  for  5  equivalents 
of  hydrogen ;  its  composition  is  therefore 
C,4  H4  N5  O40. 

Nitrates. — When  copper  is  immersed  in 
moderately  strong  nitric  acid — of  specific 
gravity  1*42  for  example — a  violent  action 
takes  place,  large  quantities  of  nitric  oxide, 
N02,  being  evolved  in  the  form  of  gas, 
while  the  metal  dissolves  and  forms  a  blue 
solution,  which  yields  crystals  of  nitrate  of 
copper  on  evaporation.  The  action  is  as 
follows: — 3  equivalents  of  copper  take 
3  equivalents  of  oxygen  from  the  nitric  acid 
(HN06),  forming  3  equivalents  of  oxide 
of  copper,  and  leaving  HNQ3,  which  is 
immediately  resolved  into  nitric  oxide 
(N02),  and  water  (HO).  Further,  the 
3  equivalents  of  oxide  of  copper  (3  CuO), 
with  3  equivalents  more  of  nitric  acid 
(3HN06),  form  3  CuN06,  and  3HO. 
The  whole  decomposition  may  be  expressed 
by  the  following  equation  : — 

3  Cu  +  4  HN06  =  3  Cu  NO«  +  NOa 
+  4  HO. 
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The  nitric  oxide,  so  long  as  it  remains 
pure,  is  colourless,  but  on  coming  in  con- 
tact with  the  air,  takes  up  two  more  equiva- 
lents of  oxygen,  and  is  converted  into 
hyponitric  acid  (N04),  producing  deep  red 
vapours.  The  appearance  of  these  red 
fumes  is  one  of  the  most  striking  charac- 
teristics of  the  action  of  nitric  acid  on 
oxidable  substances.  Iron,  zinc,  bismuth, 
mercury,  and  several  other  metals,  are  af- 
fected by  nitric  acid  in  the  same  manner  as 
copper.  The  mode  of  action  of  the  acid, 
however,  varies  greatly  with  its  strength. 
The  strongest  acid,  of  specific  gravity 
1*521,  has  little  or  no  action  upon  most 
metals.  Iron  immersed  in  acid  of  this 
strength  remains  perfectly  passive  ;  but  on 
the  addition  of  water,  a  violent  evolution 
of  gas  takes  place,  and  the  iron  dissolves. 
Similar  effects  take  place  with  copper  and 
bismuth.  The  apparent  anomaly  arises 
from  the  insolubility  of  the  nitrates  of  these 
metals  in  strong  nitric  acid.  At  the  first 
instant  of  immersion,  the  action  probably 
begins  in  the  manner  above  described,  and 
the  surface  of  the  metal  becomes  covered 
with  a  thin  film  of  nitrate  (or  perhaps  of 
oxide),  which,  not  being  dissolved  off  by 
the  acid,  protects  the  metal  from  further 
oxidation;  but  on  the  addition  of  water, 
this  protecting  film  is  dissolved,  and  a  fresh 
surface  of  the  metal  is  continually  exposed 
to  the  action  of  the  acid.  Iron  and  zinc 
immersed  in  very  dilute  nitric  acid  deprive 
it  of  another  equivalent  of  oxygen,  and 
reduce  it  to  the  state  of  nitrous  oxide, 
which  escapes  in  the  form  of  a  colourless 
gas.  Tin  and  antimony  are  not  dissolved 
by  nitric  acid,  but  merely  oxidized  ;  in 
this  case,  also,  the  strongest  acid  exerts  no 
action,  but  a  weaker  acid  acts  violently, 
giving  off  copious  red  fumes,  and  converting 
the  metal  into  a  dry  white  powder.  Gold, 
platinum,  and  one  or  two  of  the  rarer 
metals,  are  neither  dissolved  nor  oxidized 
by  nitric  acid  of  any  degree  of  strength. 

The  nitrates  produced  by  the  action  of 
nitric  acid  on  metals,  always  have  the  com- 
position MN06 ;  these  salts,  which  ate 
called  neutral  or  normal  nitrates,  are  all 
soluble  in  water.  There  likewise  exists  a 
class  of  basic  nitrates,  analogous  to  the 
basic  sulphates  (p.  348,  vol.  i.),  and  con- 
sisting of  a  neutral  nitrate  combined  with 
an  oxide  ;  they  are  formed  when  the  neutral 
nitrates  are  partially  decomposed  by  heat. 


All  nitrates  are  decomposed  when  heated 
to  redness,  being  lor  the  most  part  con- 
verted into  oxides,  while  oxygen  and  hypo- 
nitric  acid  are  given  off;  thus  in  the  case 
of  nitrate  of  copper  : — 

Cu  N06  —  CuO  -f-  N04  -f-  O. 

This  decomposition  affords  the  means  of 
determining  the  composition  of  a  nitrate, 
and  consequently  of  nitiic  acid.  For  if 
the  oxygen  and  hyponitric  acid  evolved 
from  a  heated  nitrate  (nitrate  of  lead,  for 
instance)  be  passed  through  a  red-hot  tube 
containing  a  weighed  quantity  of  metallic 
copper,  the  whole  of  the  oxygen  will  be 
taken  up  by  the  copper,  while  pure  nitro- 
gen will  pass  off,  and  may  be  collected  over 
mercury  in  a  graduated  jar.  The  increase 
in  weight  of  the  copper  will  give  the  quan- 
tity of  oxygen  set  free,  and  the  nitrogen 
may  be  determined  by  measurement. 

The  facility  with  which  nitrates  give  up 
oxygen  wh  n  heated,  causes  them  to  act 
with  great  energy  on  combustible  bodies. 
Nitre  thrown  on  red-hot  coals  produces  a 
vivid  deflagration,  and  the  same  substance 
mixed  with  various  combustible  bodies 
forms  explosive  compounds.  Gunpowder 
is  a  mixture  of  nitre  with  sulphur  and 
charcoal,  all  the  materials  being  very  finely 
divided  and  intimately  blended  together,  so 
that  every  particle  of  sulphur  and  charcoal 
is  in  contact  with  a  substance  ready  to 
supply  it  with  oxygen.  Such  a  mixture, 
when  touched  with  a  hot  body,  explodes 
like  a  mixture  of  oxygen  and  hydrogen, 
the  action  commencing  at  the  part  in  con- 
tact w  th  the  hot  body,  and  ext  nding 
almost  instantaneously  throughout  the 
whole  mass.  The  oxygen  supplied  by  the 
nitre  converts  the  charcoal  into  carbonic 
acid,  and  the  sulphur  into  sulphurous  and 
sulphuric  acid  ;  the  latter  combines  with 
the  potash,  forming  a  sulphate,  while  the 
sulphurous  acid,  carbonic  acid,  and  nitro- 
gen suddenly  expand  into  an  enormous 
volume  of  gas,  and  produce  the  well-known 
explosive  effect  of  gunpowder. 

Nitric  acid  forms  no  precipitates,  because 
all  neutral  nitrates  are  soluble  in  water. 
Its  presence  in  a  solution  may,  however, 
be  easily  recognised  by  the  following 
tests: — 1.  By  evaporating  the  liquid  to  a 
small  bulk,  mixing  it  with  oil  of  vitriol  to 
liberate  the  nitric  acid  (if  in  combination), 
putting  in  a  piece  of  metallic  copper,  and 
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applying  a  gentle  heat;  the  nitric  acid 
then  acts  on  the  copper,  and  produces  red 
fumes. — 2.  By  mixing  the  solution  with 
oil  of  vitriol,  and  adding  a  drop  or  two  of  a 
solution  of  indigo  in  Nordhausen  sulphuric 
acid  (sulphindigotic  acid),  and  heating;  if 
nitric  acid  is  present,  the  blue  colour  of 
the  indigo  is  quickly  destroyed,  being  con- 
verted into  a  pale  yellow. — 3.  By  mixing 
the  liquid  with  a  solution  of  starch,  adding 
.-a  small  quantity  of  a  solution  of  iodide  of 
potassium,  and  a  drop  of  hydrochloric  acid  ; 
chlorine  is  then  liberated  by  the  mutual 
action  of  the  nitric  and  hydrochloric  acids, 
and  decomposes  the  iodide  of  potassium, 
•separating  the  iodine,  which  then  gives  a 
blue  colour  with  the  starch. — 4.  By  mixing 
the  solution  with  about  half  its  volume  of 
strong  sulphuric  acid,  leaving  the  liquid 
to  cool,  and  then  carefully  pouring  upon  it 
a  solution  of  protosulphate  of  iron  (green 
vitriol,  Fe  S04);  if  nitric  acid  be  present, 
a  dark  brown  ring  will  be  formed  at  the 
surface  in  which  the  two  liquids  meet. 
The  dark  brown  liquid  thus  formed  is  a 
solution  of  nitric  oxide  in  the  sulphate  of 
iron ;  it  is  immediately  decomposed  by 
heat,  the  nitric  oxide  going  off,  and  the 
liquid  completely  losing  its  dark  colour  ; 
hence  the  necessity  of  cooling  the  mixture 
before  adding  the  sulphate  of  iron.  This 
test  will  indicate  the  presence  of  one  part 
of  nitric  acid  in  24,000  parts  of  water. 
The  second  and  third  tests  are  said  to  be 
still  more  delicate  ;  but  before  they  can  be 
applied,  it  is  necessary  to  ensure  the  ab- 
sence of  other  substances  (chlorine,  iodine, 
or  bromine,  for  instance)  which  might  pro- 
duce the  same  effects  as  nitric  acid  itself. 


Guidance  without  Dictation.  It  is 
inconceivable  how  much  a  man  of  true  cul- 
ture can  accomplish  for  himself  and  others, 
if,  without  attempting  to  rule,  he  can  be  the 
guardian  over  many ;  if  he  can  induce  them 
to  do  that  in  reason,  which  they  are  at  any 
rate  disposed  enough  to  do  ;  can  guide  them 
to  their  objects,  which  in  general  they  see 
with  due  distinctness,  though  they  miss 
the  road  to  them.  Let  us  make  a  league 
in  this  ;  it  is  no  enthusiasm — but  an  idea 
which  may  be  fully  executed,  which  indeed 
is  often  executed,  only  with  imperfect  con- 
sciousness, by  people  of  benevolence  and 
worth. 
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RAMBLE  THE  SEVENTH. 


BEYROUT— DEPARTURE  FOR  TKE  NAHR-EL- 
KELB  —  THE  VIA  ANTONINIANA  —  ROCK 
SCULPTURES-THE  DOG  RIVER— THE  RO- 
MAN AQUEDUCT— MOUNTAIN  SCENERY— 
DJESSR-EL-KHADJER— AIN-EL-LEBAN— RE- 
TURN TO  BEYROUT. 

11  Amidst  the  grove  that  crowns  yon  tufted  hill, 
Which  were  it  not  for  many  a  mountain  nigh, 
Rising  in  lofty  ranks,  and  loftier  still, 
Might  well  itself  be  deem'd  of  dignity, 
The  convent's  white  walls  glisten  fair  on  high  : 
Here  dwells  the  Caloyer,  nor  rude  is  he, 
Nor  niggard  of  his  cheer;  the  passer-by 
Is  welcome  still:  nor  heedless  will  he  flee 
From  hence,  if  he  delight  kind  Nature's  sheen 
to  see." — Byron. 

The  sun  lias  risen  in  all  that  gorgeous 
splendour  that  alone  is  witnessed  in  the 
East ;  the  mountaineer  has  been  at  his 
toil  full  long ;  the  goats  are  cropping  the 
scanty  herbage  on  the  mountain  terraces  ; 
there  is  a  calmness  spread  o'er  all  the 
scene  that  is  before  us,  for — 

"  Morn  on  the  mountain,  like  a  summer  bird, 
Lifts  up  her  purple  wing,  and  in  the  vales 
The  gentle  wind,  a  sweet  and  passionate  wooer, 
Kisses  the  blushing  leaf  and  stirs  up  life." 

The  impatient  horse,  with  expanded  nos- 
tril, tosses  his  head,  and  restless  champs 
his  bit,  eager  to  leave  the  crowded  town. 
The  baggage  mules  are  laden  now  with 
tents  and  provisions,  in  spite  of  the  kicking 
of  the  one,  and  dancing  about  of  the  other; 
the  guide  has  filled  all  the  pipes,  procured 
plenty  of  small  change  for  the  road,  attired 
himself  in  true  Bedouin  style,  to  protect 
his  face  and  neck  from  the  sun's  rays,  and 
now  stands  ready  for  the  order  to  start. 
A  crowd  of  small  boys  surround  the  party, 
anxious  to  get  a  few  paras  for  some  little 
attention  as  you  mount  your  steed. 

At  length  the  whole  party  have  made  all 
their  arrangements,  the  guide  is  mounted, 
and  the  mules  and  muleteers  are  threading 
their  way  through  the  crowds  of  men, 
women,  and  animals  that  obstruct  the  nar- 
row streets  of  Beyrout.  We  have  had  our 
coffee  ;  the  pipes  are  in  full  force,  and 
amid  clouds  of  smoke  and  dust,  barking  of 
dogs,  shouting,  and  the  confused  murmur 
of  a  multitude  of  men,  women,  and  children, 
from  nearly  every  clime,   and   of  nearly 
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every  hue,  we  emerge  from  the  town  of 
Beyrout.  The  first  portion  of  the  road  is 
most  delightful,  as  we  advance  along  nar- 
row lanes  of,prickly  pears  bending  over 
our  heads,  while  the  rich  and  varied  foliage 
of  the  gardens  on  either  side,  and  the 
rough,  bright,  and  dusty  road,  form  strong 
contrasts. 

At  length  the  narrow  lanes  are  threaded, 
and  the  road  presents  a  more  open  pro- 
spect, with  the  noble  Lebanon  forming  the 
background  of  the  landscape  ;  while  the 
placid  Nahr-el-Leban,  or  River  of  Milk, 
crossed  by  its  seven-arched  bridge  of  Ro- 
man construction,  and  the  khan  at  its  ex- 
tremity, assist  to  fill  in  the  foreground;  and 
some  camels,  with  their  attendants,  resting 
under  the  thickly-leaved  trees  on  our  left, 
with- some  women  washing  clothes  near  the; 
margin  of  the  river,  complete  the  view. 

The  bridge  is  gained,  and  we  pause  at 
the  old  khan,  to  gaze  upon  the  waters  of 
the  N-aJir-el-Leban,  as  they  flow  towards  the 
sea  with  provoking  calmness  ;  for  it  is  only 
when  swollen  by  rains,  and  fed  by  the 
mountain  streams,  that  it  foams  and  rushes 
onward  like  a  river  of  milk.  On  its  banks, 
the  reeds  of  which  the  pens  of  the  Orientals 
are  made  grow  in  great  luxuriance,  and 
overhanging  its  margin,  cause  more  re- 
flections in  its  mirrored  waves  below,  than 
the  sentences  which  are  written  by  the 
calami  themselves. 

From  here  we  pass  through  a  succession 
of  mulberry  plantations,  enclosed  with  the 
prickly-pear  hedges,  until  we  reach  the 
easternmost  point  of  the  plain  of  Beyrout, 
when  turning  abruptly  to  the  north,  a  ride 
of  about  half  an  hour  brings  us  to  the  Cat 
River,  or  Nahr-cl-Psdn,  which  issues  from 
a  rock  about  two  miles  from  its  mouth,  the 
ride  thereto  being  most  delightful.  A 
thousand  plants  and  flowering  shrubs,  with 
rainbow  tints,  clothe  its  banks;  and  the 
odorous  air  of  the  gardens,  bending  with 
fruit,  is  diffused  over  the  whole.  The 
towering  poplars  and  silver-leaved  olive- 
trees  wave  their  boughs  overhead,  and 
cool  the  air ;  the  gorgeous  butterflies,  and 
swift-darting  dragon-flies,  restless  ply  their 
wings,  as  they  flutter  from  flower  to  flower  ; 
Nature's  choir  warbles  around  us,  and  de- 
lights us  with  its  music.  Each  minute 
changes  the  scene — too  varied  and  highly 
coloured  for  even  fancy  to  paint.  At  length 
a  plashing  sound  salutes  our  ears — then  a 


large  black  rock  is  seen,  from  whence  the 
river  flows  ;  but  the  dancing  and  careering 
bubbles  betoken  that  its  current,  though 
smooth,  is  by  no  means  lazy. 

The  spot  was  too  lovely  to  leave  without  a 
remembrance,  and  therefore  many  sketches 
were  taken,  and  notes  withal,  ere  we  with- 
drew from  this  sylvan  retreat. 

Again  we  dash  along  the  sandy  shore,  to 
the  annoyance  and  astonishment  of  the 
sober  Moslems,  who  nevertheless  return  our 
salams  and  salutations,  and  pausing,  gaze 
on  the. wild  Franks  that  ride  through  brier 
or  water,  and  leap  the  walls  or  cactus- 
hedges,  regardless  of  life  or  limb. 

The  road  is  worse ;  we  must  ride  with 
gentler  pace,  for  we  have  reached  the  foot 
of  the  rocky  promontory,  called  El  Rds 
Nahr-el-Kelb,  or  the  head  of  the  Dog  River; 
and  as  the  ascent  is  unpleasant  and  uneasy, 
we  must  restrain  our  steeds,  and  patiently 
climb  the  rugged  path  and  wind  along  the 
Via  Antoniniana. 

Below  us,  on  the  southern  side  of  the 
promontory,  is  a  square  basin,  hewn  in  the 
solid  rock,  close  to  the  sea,  which  is  ad- 
mitted for  the  purpose  of  making  salt  by 
evaporation.  Formerly,  there  was  not  any 
passage  along  this  part  of  the  coast,  and 
therefore  the  Emperor  Aurelius  constructed 
one,  by  cutting  away  the  rock  in  some 
parts,  and  filling  it  up  in  others,  so  as  to 
reduce  it  to  a  level.  This  we  learn  from 
an  inscription  cut  on  the  side  of  the  rock. 

The  Nahr-el-Kelb,  which  is  the  Lycus 
of  the1  Greeks,  issues  from  a  chasm  between 
two  steep  mountains,  about  a  day's  ride 
from  its  mouth.  Strabo  asserted  that  it 
was  formerly  navigable,  though  the  stream 
is  rapid ;  but  if  so?  it  -must  be  vastly 
changed  since  that  good  old  gentleman's 
day,  for  now  there  is  a  bar  of  shingle  at 
the  mouth  of  the  river,  which  prevents  boats 
entering  if  laden,  unless  when  swollen  by 
the  rains,  in  which  case,  it  is  just  barely 
possible  to  reach  the  bridge,  which  consists 
of  three  arches,  and  was  built  by  Fakr-el- 
Din,  a  short  distance  from  its  mouth.  The 
present  name  given  to  the  river  is  said  to  be 
derived  from  an  idol  in  the  form  of  a  dog, 
which  was  worshipped,  and  is  said  to  have 
pronounced  oracles  at  this  place  ;  but  the 
oracular  head  was  broken  off,  and  carried 
to  Venice,  and  the  body  thrown  into  the 
sea.  The  natives  point  to  a  mass  of  black 
rocks,  near  to  the  entrance  of  the  river,  as 
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the  remains  of  the  body  ;  and  to  a  pedestal 
by  the  roadside,  at  the  northern  extremity 
of  the  promontory,  as  the  spot  where  the 
statue  formerly  stood.  I  much  doubt  the 
accuracy  of  the  dog  tradition,  because  we 
know  that  the  ancient  Lycopolis,  or  Wolf 
City,  was  situated  here  ;  and  a  relief  on  the 
rock,  over  the  river  at  the  end  of  the  bridge, 
portraying  a  wolf,  though  much  defaced  by 
the  Moslems,  confirms  the  supposition  that 
time  and  tradition  have  converted  the  wolf 
into  a  dog. 

The  rocks  that  overhang  the  road  to  the 
east,  are  sculptured  with  mezzo-relievo, 
cuneiform  inscriptions,  and  hieroglyphics, 
executed  by  order  of  some  of  the  conquering 
monarch*,   especially  Sesostris,  who,  after 


conquering  Ethiopia,  Persia,  &c,  passed 
along  this  road,  and  left  as  a  memorial  the 
tablets  that  are  cut  on  the  rocks.  One  of 
these  tablets,  and  the  best  preserved,  proba- 
bly owing  to  its  more  elevated  position,  con- 
tains the  upright  figure  of  a  man,  habited 
like  the  modern  Persians,  exhibiting  the 
profile,  which  expresses  intelligence,  mild- 
ness, and  benevolence.  The  left  hand  rests 
on  the  breast,  and  the  right  hand  is  raised, 
and  appears  to  hold  some  oval  object;  but 
being  nearly  effaced,  it  is  impossible  to 
conjecture  what  it  represented.  The  whole 
of  the  figure,  which  is  carved  in  the  natural 
rock  in  mezzo-relievo,  the  size  of  life,  and 
also  the  tablet,  from  the  waist  downwards, 
is  covered  with  small  arrow-headed,  or 
cuneiform  inscriptions. 

Satisfied  with  examining  the  rock  sculp- 
tures, we  descended  the  rugged  pathway, 
and  were  soon  upon  the  beach  of  the 
Nahr-el-Kelb,  which  is  the  boundary  of 
the  patriarchates  of  Jerusalem  and  Antioch. 
Above  us  the  grey  rocks  reared  their  hoary 
heads,  crowned  with  the  convent's  white 
walls,  aud  studded  with  olive-trees.  At 
our-feet  the  river  rolled  with  placid  surface, 
a  strong  contrast  to  the  boiling  sea  outside 
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the  bar,  which  dashed  with  savage  fury 
against  the  black  rocks,  and  covered  them 
with  its  feathery  surge.  Opposite  us  a 
khan,  embowered  with  luxuriant  vines,  and 
surrounded  with  odorous  flowers  and  herbs, 
enticed  us  to  dwell  for  awhile  beneath  its 
shade.  An  instant's  reflection  changed 
our  purpose ;  the  tents  were  erected ;  the 
horses  and  mules  tethered  ;  and  the  whole 
place  was  occupied  by  our  party,  who  were 
all  engaged  in  endeavouring  to  make  them- 
selves comfortable. 

The  grave  Moslems  stared  to  see  the 
Wild  Franks  racing  about,  sketching,  cool- 
ing wine  in  the  river,  bathing,  cooking, 
eating,  singing,  and  dancing, — 

"Till  twilight's  dewy  tints  deceived  his  eye, 
And  fairy  forests  fringed  the  evening  sky." 

But  we  cared  little  what  they  thought 
of  us,  and  kept  up  our  fun,  until  day- 
light bid  us  recline  upon  our  bed  of 
sand. 

The  horses  and  mules  are  fed,  the  tents 
struck,  our  goods  packed,  and  again  we 
move  on,  and  crossing  the  bridge,  pass 
the  Roman  aqueduct  with  its  sixteen 
arches,  filled  with  creeping  parasites,  and 
above  veiled  over  with  blushing  wreaths  of 
mezereon,  and  many  a  bright-hued  flower, 
amid  the  long  and  luxuriant  grass  that  is 
nurtured  by  the  crystal  waters  that  gleam 
on  its  ruined  walls. 

On  we  got  following  the  river's  course 
for  about  two  hours  ;  and  then  we  com- 
mence ascending  the  rugged  sides  of 
Lebanon. 

The  grandeur  of  the  towering  rocks,  the 
beetling  brow  of  the  grey  mountains,  the 
beauty  of  the  secluded  glens,  the  steepness 
of  the  declivities,  the  dashing,  leaping,  and 
boiling  torrents,  the  murmuring  rills  and 
bubbling  springs  that  wind  along  the  ver- 
dant plats  woven  with  vegetable  gold,  the 
waving  boughs  of  the  massy  sycamores, 
the  ilex,  fig,  palm,  and  plane-trees  on 
the  warm  slopes,  followed  each  other  in 
quick  succession.  Here  the  waters  had 
washed  down  a  huge  mass  of  rock,  and 
diverted  the  channel  of  the  stream ;  there 
a  rock  forms  a  wall,  or,  undermined  by 
the  mountain  torrent,  is  converted  into  a 
Gave. 

After  turning,  descending,  and  climbing, 
for  about  six  hours,  we  arrived  at  one  of 
the  high  points  of  Lebanon,  from  whence 


we  enjoyed  the  wild  beauties  of  the  majes- 
tic scenery ;  for — 

"Where'er  we  gaze,  around,  above,  below, 
What  rainbow   tints,    what  magic  charms  are 

found ! 
Rock,  river,  forest,  mountain,  all  abound: 
And  bluest  skies  that  harmonize  the  whole  ; 
Beneath,  the  distant  torrent's  rushing  sound, 
Tells  where  the  volumed  cataract  doth  roll 
Between  those  hanging  rocks,  that  shock,  yet 
please  the  soul." 

Descending  by  a  zigzag  pathway,  the 
sides  of  which  were  studded  by  the  kermes- 
oak  and  the  olive,  we  arrived  in  a  pic- 
turesque valley,  abounding  in  wheat,  bar- 
ley, and  mulberry-trees,  which  afford  a 
goodly  subsistence  to  the  industrious  pea- 
sant. He  cuts  away  about  one-half  of  the 
old  trees,  which  serves  him  for  wood ;  the 
fruit  is  sold,  and  the  leaves  supply  food 
for  the  silkworms.  A  man's  wealth  is 
estimated  by  the  number  of  rotolas  (a 
rotola  is  176  drachms)  of  silk  he  makes, 
and  the  annual  taxes  are  calculated  in 
proportion  to  them;  but  the  land-tax  is 
estimated  by  the  number  of  mule- loads  of 
mulberry  leaves. 

We  now  passed  through  an  orange  grove, 
"Where  the  lemon  and  piercing  lime, 

With  the  deep  orange  glowing  through  the  green, 

Their  lighter  glories  bend." 

The  trees  were  ranged  in  avenues,  literally 
bending  under  the  weight  of  the  golden 
fruit;  the  ground  was  dabbled  o'er  with  their 
fruit  and  fragrant  blossoms,  and  crystal 
streams  trickled  around  us.  Groups  of 
peasants  wending  their  way  to  their  homes 
along  the  high  and  perilous  road,  or  the 
mounted  traveller  dashing  recklessly  along 
among  rocks,  reeds,  and  shoals  ;  and  often- 
times the  sound  of  the  monotonous  dard 
bookket,  or  Arab  drum,  divert  the  attention 
irom  the  beauties  of  the  scene,  as 

"  Away  it  sweeps, 
A  wide  and  smiling  prospect,  gay  with  flowers, 
And  waving  grass,  and  trees  of  amplest  growth, 
And  sparkling  rills,  and  rivers  winding  blow, 
Through  all  the  smooth  immense." 

The  day  was  waning  fast  as  we  drew 
near  the  end  of  our  journey,  and  the  rocky 
heights  were  still  illumined  with  the  last 
rays  of  the  glorious  orb  ;  while  the  valley, 
with  its  peaceful  huts  and  rich  screen  of 
foliage,  lay  in  deep  shadow  below.  The 
bulhul's  song,  and  the  jackal's  howl,  and 
cataract's  fall,  were  nearly  the  only  sounds 
that  saluted  our  ears  as  we  approached  the 
Djessr-el-Khadjer. 
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Pursuing  a  rugged  and  winding  path 
among  the  rocks  and  underwood  for  a 
short  distance,  we  arrived  at  our  destina- 
tion, and,  collecting  the  attendants,  soon 
had  the  tents  pitched,  fires  lighted,  horses 
and  mules  tethered,  and  supper  ready. 
The  journey  had  sharpened  our  appetites  ; 
we  fared  well,  and  then,  reclining  under 
the  cover  of  our  tents,  upon  the  "  co]d 
flinty  rock,"  courted  sleep. 

"When  the  morning  dawned,  we  arose 
refreshed,  and  walked  to  the  Jin-el -Leban, 
or  fountain  of  milk,  from  whence  the  river 
hurries  forward  with  mad  and  irresistible 
vehemence,  and — 

"  In  one  impetuous  torrent  down  the  steep 

It  thundering  shoots,    and  shakes  the   country 

round  : 
At  first  an  azure  sheet,  it  rushes  broad; 
Then  whitening  by  degrees,  as  prone  it  falls, 
And  from  the  loud  resounding  rocks  below 
Dash'd  in  a  cloud  of  foam,  it  sends  aloft 
A  hoary  mist,  and  iorms  a  ceaseless  shower. 
Nor  can  the  tortured  wave  here  find  repose ; 
But,  raging  still  amid  the  shaggy  rocks, 
Now  flashes  o'er  the  scatter'd  fragments,  now 
Aslant  the  hollow  channel  rapid  darts  ; 
And  falling  fast  from  gradual  slope  to  slope,' 
With  wild  infi  acted  course  and  lessened  roar, 
It  gains  a  safer  bed,  and  steals  at  last 
Along  the  mazes  of  the  quiet  dale." 

The  rocks  around,  carpeted  with  velvet- 
like moss,  and  the  boiling  waters  below, 
tinged  with  the  first  rays  of  the  morning 
sun,  added  considerably  to  the  beauty  of 
the  scene.  Descending  by  a  steep  and 
circuitous  path  to  view  the  cascade  from 
below,  I  had  an  excellent  opportunity  of 
sketching  the  Djessr-el-Khadjer,  or  natu- 
ral bridge,  which  is  one  of  the  principal 
curiosities  in  Syria.  The  span  is  180  feet, 
the  spring  of  the  arch  140  feet,  the  depth 
of  the  key-stone  20  feet,  the  breadth  of 
the  bridge  is  140  feet,  and  its  height,  from 
the  water  to  the  summit,  1 60  feet.  It  is  a 
solid  mass  of  rocks,  and  extends  across  the 
Nahr-el-Kelb  as  it  leaves  the  Ain-el- 
Leban,  where  it  arises. 

Our  sketches  finished,  and  the  mules 
being  ahead,  we  bade  adieu  to  this  roman- 
tic spot,  and  set  out  for  Beyrout;  and  after 
journeying  for  six  hours  over  hill  and  dale, 
entered  a  more  subdued  and  softer  kind  of 
scenery. 

As  evening  set  in,  the  mountain  peaks 
became  crowned  with  the  cloud  of  night, 
and  as  we  attained  the  summit  of  the  last 
high  mountain,  we  saw  the  sea  before  us 
in   placid   beauty,    dotted    over  with   the 


white  sails  of  the  picturesque  boats  of 
'  Syria,  which  contrasted  with  the  deep  blue 
j  waters,  that  beating  on  the  golden  beach, 
•  threw  a  line  of  creamy  foam  along  the 
1  coast.  At  our  feet  lay  the  plain  of  Bey- 
|  rout,  and  here  and  there,  on  either  side  as 
I  we  descended,  a  gleam  of  light  from  the 
!  various  huts  buried  in  the  gloom  of  trees 
!  and  threatening  rocks,  guided  us  on  our  way. 
The  moon  shone  with  silvery  serenity, 
!  and  the 

<l  Chill  mists  were  stealing 
O'er  the  expanse  so  bright  before  ; 
The  sunny  rays  no  longer  sparkled, — 
The  radiance  of  the  waves  was  o'er," 

as  we  rode  into  Bevrout. 


[PRIZE.] 

ESSAY    ON    THE    MARINER'S 

COMPASS. 

By  A.  Anderson,  Clare  House  School, 
Leamington. 

The  fact,  that  an  elongated  fragment 
of  magnetic  iron-stone,  or  a  magnetized 
needle,  if  allowed  to  float  on  the  surface  of 
wrater  by  means  of  a  piece  of  cork,  or  if 
suspended  in  the  air  so  as  to  ensure  free- 
dom of  motion,  will  always  point  out  the 
true  direction  of  north  and  south,  was 
unknown  to  the  Greeks  and  Romans,  and 
to  the  European  nations  generally,  till  late 
in  the  twelfth  century.  The  progress 
made  by  the  ancients  in  navigation  and 
geographical  science,  although  small  when 
compared  to  the  gigantic  strides  which 
were  taken  towards  the  perfection  of  those 
sciences,  assumes  a  more  important  charac- 
ter when  we  consider  the  difficulties,  dan- 
gers, and  uncertainty  with  which  they  were 
attended.  The  first  maritime  enterprise 
of  any  magnitude  prior  to  the  Christian 
era,  was  the  Periplus  of  Hanno,  who  sailed 
from  Carthage  (570  b.  c.  during  the  reign 
of  Servius  Tullius,  the  sixth  king  of  Rome,) 
to  the  coast  of  Guinea,  within  four  or  five 
degrees  of  the  equator.  The  next  enter- 
prise worthy  of  notice  was  that  of  Near- 
chus,  who,  in  the  time  of  Alexander  the 
Great,  sailed  from  the  river  Indus  to  the 
Persian  Gulf.  At  a  later  period,  the  North- 
men made  their  first  settlement  in  Iceland, 
a.d.  875 ;  and  America  was  also  disco- 
vered by  Leif,  the  son  of  Eric  the  Red 
king  of  Norway,  A.  D.  1000. 
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When  we  consider  that  these  enterprises 
were  undertaken  at  a  tine  in  which  men 
were  entirely  destitute  of  any  means  of 
guidance,  save  the  friendly  light  of  the 
Polar  star,  which  might  be  obscured  by 
clouds  or  mists ;  that  in  some  cases  they 
were  only  enabled  to  prosecute  their  voyage 
by  keeping  constantly  in  sight  of  land,  thus 
rendering  them  very  liable  to  be  ship- 
wrecked ;  while  in  others  they  trusted 
merely  to  the  knowledge  they  possessed  of 
the  direction  of  the  north-east  and  east 
monsoon  ;  and  when  we  look  at  the  dan- 
gers with  which  they  were  surrounded,  we 
are  led  to  award  a  higher  meed  of  praise 
and  admiration  of  the  courage  of  these 
early  navigators  ;  and  also  to  appreciate 
more  fully  the  immense  importance  of  the 
invention  of  an  instrument  that  enabled 
the  mariner  fearlessly  to  cross  the  vvide 
and  dreary  waters  of  the  eastern  and 
western  oceans,  in  search  of  those  bright 
and  genial  climes  of  which  they  had  heard 
so  much,  and  which  they  desired  so 
eagerly  to  reach  ;  but  which  the  vast  ex- 
panse of  the  intervening  oceans  had  hither- 
to prevented  them  beholding. 

The  discovery  of  the  polarity  of  the  mag- 
netic needle,  and  its  application  to  the 
purposes  of  navigation,  was  an  event  which, 
together  with  the  similar  application  of 
mathematics  and  astronomy,  and  the  in- 
vention of  new  instruments  of  measure- 
ment, served  to  stimulate  the  desire  then 
beginning  to  evince  itself  for  a  more  ex- 
tended knowledge  of  the  regions  of  the 
earth,  and  furnished  increased  means  for 
the  perfection  of  nautical  and  geographi- 
cal science. 

The  origin  of  the  mariner's  compass  is 
involved  in  great  obscurity,  and  it  is  still  a 
matter  of  doubt  to  whom  the  honour  of  in- 
troducing it  into  Europe  belongs.  Although 
it  was  known  among  the  western  nations — 
the  Greeks  and  Romans — that  magnetism 
could  be  communicated  to  iron,  and  that 
that  metal  would  retain  it  for  a  long  time, 
("sola  haec  materia  ferri  vires  a  magnete 
lapide  accipit,  retinetque  longo  tempore," 
Plin.  xxxiv.  14,)  yet  there  is  strong 
historical  evidence  that  the  knowledge  of 
the  directive  power  of  the  magnetic  needle 
was  peculiar  to  the  inhabitants  of  China. 
In  a  Chinese  work  we  find  mention  made 
of  the  "  magnetic  cars  "  which  were  pre- 
sented  by  the  Emperor  Tchingwang   to 


ambassadors  from  Tonkin  and  Cochin- 
Chin  a,  in  which  the  moveable  arm  of  the 
figure  of  a  man  continually  pointed  to  the 
south,  to  guide  them  over  the  boundless 
grassy  plains  of  Tartary.  But  although 
they  were  thus  early  acquainted  with  the 
use  of  the  needle  for  land  travelling,  it  was 
not  applied  to  navigation  until  the  third 
century  of  our  era,  under  the  dynasty  of 
Tsin,  nearly  seven  hundred  years  before 
its  introduction  into  Europe,  when  Chinese 
vessels  navigated  the  Indian  ocean  under 
the  direction  of  magnetic  needles  pointing 
to  the  south.  It  was  by  means  of  these 
vessels  that  the  knowledge  of  this  instru- 
ment was  carried  into  Africa,  Syria,  and 
Arabia,  and  from  thence,  in  all  probability, 
into  Europe.  It  was  long,  however,  before 
the  compass  came  into  use  in  the  latter 
country  ;  the  first  mention  we  find  of  it  is 
in  a  political  poem  called  "  La  Bible," 
written  by  Guyot  de  Provence,  a  minstrel 
by  profession,  in  1190,  who  gives  a  minute 
description  of  it  under  the  name  of  the 
"  Marinette,"  or  mariner's  stone.  It  is 
also  mentioned  by  Jacobus  of  Vitry, 
bishop  of  Ptolemais,  in  his  "  Description 
of  Palestine,"  between  the  years  1204;  and 
1215.  Navarrete,  in  his  work  entitled 
11  Discurso  historico  sobre  los  Progressos 
del  Arte  de  Navegar  en  Espana,"  1802, 
p.  28,  recalls  a  remarkable  passage  in  the 
Spanish,  "  Leyes  de  las  Partidas,"  (ii.  tit. 
ix.  ley.  28,)  of  the  middle  of  the  thirteenth 
century :  "  The  needle  which  guides  the 
seaman  in  the  dark  night,  and  shows  him, 
both  in  good  and  bad  weather,  how  to 
direct  his  course,  is  the  intermediate  agent 
between  the  loadstone  and  the  north 
star.  ..." 

That  the  compass  was  used  in  European 
seas  earlier  than  at  the  beginning  of  the 
fourteenth  century,  is  evident  from  a  nau- 
tical treatise  of  Raymond  Lully  of  Majorca, 
who  was  at  once  an  analytic  chemist,  a 
skilful  mariner,  and  a  successful  propaga- 
tor of  Christianity.  In  his  work  entitled 
"  Fenix  de  las  Maravillas  del  Orbe,"  pub- 
lished in  1286,  he  remarks,  that  the  sea- 
men of  his  time  employed  "instruments  of 
measurement,  sea  charts,  and  the  magnetic 


needh 


The    invention    of  this   instru- 


ment was  long  ascribed  to  Flavio  Giorja  of 
Positano,  near  the  town  of  Amalfi,  1302  ; 
but,  from  the  passage  above  quoted,  it  is 
evident  that,  although  he  probably  greatly 
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improved  the  construction  of  the  compass, 
either  by  its  mode  of  suspension  or  by  the 
attachment  of  the  card,  still  he  cculd  not 
have  been  the  original  inventor,  as  its  use 
was  known  in  European  countries  at  a 
much  earlier  period.  Valuable  discoveries 
are  never  in  want  of  owners  ;  we  therefore 
find  that  France  lays  claim  to  the  one  in 
question,  from  the  fact  that  from  time 
immemorial  the  northern  point  has  been 
designated  by  a  "fleur  de  lis."  Some  with 
equal  justice  attribute  the  invention  to 
England,  on  account  of  the  word  compass, 
(the  name  given  to  the  instrument  in  most 
European  countries,)  being  used  here  to 
signify  a  circle. 

Although  we  cannot  lay  claim  to  the 
original  invention  of  the  compass,  the  sus- 
pension of  the  whole  machine  itself  on  two 
circles,  called  gimbals,  whose  suspending 
diameters  are  at  right  angles  to  each  other, 
is  admitted  on  all  hands  to  be  English, 
although  we  are  still  ignorant  of  the  name 
of  the  inventor,  and  the  period  of  the 
invention.  The  discovery  of  the  variation 
or  declination,  or  the  fact  that  the  extremi- 
ties of  a  fr  eiy  moving  magnetic  needle 
do  not  point  exactly  to  the  north  and 
south,  was,  before  the  appearance  of  Ca- 
vello's  treatise  on  magnetism,  generally 
attributed  to  Columbus.  Since  that  time, 
however,  it  has  been  shown  that  it  was 
known  at  a  much  earlier  period ;  for  we 
learn  from  the  Chinese  Pentsaoyan,  writ- 
ten under  the  dynasty  of  Song,  1111  and 
1117  of  our  era,  that  the  manner  of  mea- 
suring the  amount  of  western  declination 
had  been  long  understood. 

Another  ai.-covery  connected  with  the 
compass  was.  that  in  the  regions  near  to 
the  equator  the  needle  takes  a  horizontal 
position  ;  but,  as  we  recede  towards  either 
pole,  it  dips  or  inclines  one  end  to  the 
earth,  the  north  end  as  we  approach  the 
north,  and  the  south  end  as  we  proceed 
southwards.  This  phenomenon,  called  the 
dip,  or  inclination  of  the  needle,  was  first 
observed  by  an  Englishman,  Robert  Har- 
man,  a  nautical  instrument  maker  at 
Wapping,  in  1594.  On  the  coast  of  Chili 
and  Peru,  which  are  for  a  part  of  the  year 
enveloped  in  mist,  the  mariner,  deprived  of 
all  means  of  ascertaining  the  sun's  altitude, 
may  know  with  certainty  from  the  variations 
in  the  inclinations  of  the  needle,  whether 
he  is  north  or  south  of  the  desired  port. 


The  variation  of  declination  is  also  an 
English  discovery,  being  made  by  Stephen 
Burrowes  of  Limehouse,  and  fully  deter- 
mined by  Gillebrand,  professor  of  geome- 
try at  Gresham  College.  The  diurnal 
variation  of  declination  was  discovered  by 
another  Englishman,  Mr.  Graham,  about 
the  year  1719.  The  two  chief  improve- 
ments in  the  construction  of  a  magnetic 
needle,  are  the  method  of  double  touch, 
invented  by  Michel,  by  which  a  symmetri- 
cal diffusion  of  the  two  opposite  species  of 
magnetism  is  insured  ;  and  the  manner  in 
which  the  greatest  directive  power  may  be 
communicated  to  it,  discovered  by  Captain 
Kater,  namely,  by  hardening  it  throughout 
at  a  red  heat,  and  afterwards  softening  it 
down  from  the  middle  to  within  about  an 
inch  of  each  of  the  extremities,  till  the 
bine  colour  has  disappeared.  The  latest 
improvement  in  the  construction  of  the 
compass,  is  that  of  Mr.  Barlow,  who  has 
invented  an  apparatus  by  which  the  dan- 
ger arising  from  the  deflections  of  the 
needle,  caused  by  the  quantity  of  iron 
employed  in  modern  shipbuilding,  is  con- 
siderably diminished. 

Such  is  the  history  of  this  most  valuable 
discovery,  and  one  which  has  exerted  an 
extraordinary  influence  on  the  religion, 
commercial,  and  scientific  relations  of  the 
whole  world.  Had  it  not  been  for  the 
greater  facilities  which  were  offered  to 
men  by  the  invention  of  the  mariner's 
compass,  Columbus  would  never,  in  all 
probability,  have  ventured  to  cross  the  vast 
expanse  of  the  Pacific  ocean,  in  hopes  of 
finding  his  way  to.  the  topical  regions  of 
India  ;  and  America  might  have  remained 
undiscovered  to  the  present  day :  its 
immense  mineral  riches  would  have  been 
still  buried  in  the  earth,  untouched  by  the 
hand  oi  the  white  man ;  its  vast  prairies  ten- 
anted by  the  bison,  the  panther,  and  the  red 
Indian  ,  and  instead  of  being,  as  it  is  now, 
one  of  the  most  extensive  kingdoms  in  the 
world,  its  groves  would  resound  only  to  the 
war-cry  of  the  sav;ige  :  and  the  busy  hum 
of  the  city  would  still  be  unheard  in  its 
wilds. 

It  was  the  compass  which  enabled 
Vasco  de  Gama  to  double  the  Cape  of 
Good  Hope,  when,  tossed  by  tempests 
and  having  no  Polar  star  to  guide  him,  he 
would  probably  have  given  up  the  attempt 
in    despair   if  he  had  not  possessed   the 
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needle  by  which  to  steer  his  course.  In  the 
balmy  groves  of  India,  the  dreadful  rites 
of  Siva  the  Destroyer  have  given  way  before 
the  peaceful  sway  of  the  Christian  religion. 
The  discovery  of  the  mariner's  compass 
was  made  just  at  the  time  when  it  was  most 
needed.  The  descriptions  which  were 
given  by  the  Venetian  merchant,  Marco 
Polo,  of  the  kingdoms  of  China,  on  his 
return  from  those  countries,  a.  d.  1260, 
gave  an  additional  impulse  to  the  adven- 
turous spirit  which  characterized  the 
nations  of  southern  Europe ;  but  more 
particularly  to  the  Venetians,  at  that  period. 
It  presented  them  with  greater  facilities  for 
extending  their  commercial  relations  than 
had  hitherto  been  afforded  them.  The 
intioduction  of  the  compass  into  Europe, 
nearly  coeval  as  it  was  with  the  inven- 
tion of  the  art  of  printing — of  new  instru- 
ments of  measurement — and  the  manufac- 
ture of  gunpowder,  together  with  the  more 
extended  application  of  astronomy  to  the 
purposes  of  navigation,  characterized  a 
most  remarkable  period  in  the  world's 
history.  By  the  splendid  geographical 
discoveries  of  Columbus,  Cabot,  and  Cama, 
to  which  it  led,  and  in  which  it  performed 
so  important  an  office  in  guiding  them 
across  the  trackless  billows  of  the  deep,  it 
opened  up  to  the  view  of  the  civilized 
nations  of  Europe  a  new  world,  presenting 
nature  to  their  astonished  gaze  under  a 
totally  different  aspect — forms  of  animal 
life  which  they  had  never  before  beheld,  or 
even  imagined  ;  plants  and  vegetables  of  a 
more  varied  and  luxuriant  description  than 
had  ever  been  seen  in  Europe :  displaying 
to  the  enraptured  eye  of  the  astronomer  a 
new  firmament,  set  with  brilliant,  and 
hitherto  unknown  constellations,  exhibit- 
ing astronomical  and  meteorological  phe- 
nomena with  which  he  was  previously 
unacquainted  ;  and  presenting  to  the  geo- 
logist an  entirely  different  class  of  pheno- 
mena from  what  he  had  already  observed, 
affording  him  a  wider  field  for  prosecuting 
his  researches  into  the  antiquity  of  the 
earth,  and  a  clearer  insight  into  those  great 
laws  and  principles  of  nature  which  are 
distributed  throughout  the  universe.  All 
these  changes  and  discoveries  were  the 
subsequent  results  of  the  introduction  of 
a  knowledge  of  the  mariner's  compass 
into  Europe.  There  is,  however,  another 
branch  of  science  with  which  it  is  more 


immediately  connected  than  with  those 
above  mentioned,  and  that  is,  the  science 
of  terrestrial  magnetism.  Columbus,  be- 
sides being  the  first  to  discover  a  line 
without  magnetic  variation,  has  also  the 
merit  of  having  excited  a  taste  for  this 
science  in  Europe,  by  means  of  his  obser- 
vations upon  the  increase  of  western  decli- 
nation in  receding  from  that  line;  and 
also  the  discovery  of  the  fact,  that  that 
magnetic  variation  might  serve  to  deter- 
mine the  ship's  place  with  respect  to  longi- 
tude. This  science  has  since  risen  to  high 
importance  by  the  modern  investigations 
of  Arago,  Faraday,  and  Sabine. 

In  conclusion,  Britain  owes  her  im- 
mense ommercial  wealth,  and  the  exten- 
sive distribution  cf  her  colonies  and 
possessions  in  foreign  countries,  chiefly 
to  the  instrumentality  of  the  compass ;  for 
it  was  through  the  safe  guidance  afforded 
by  it  to  the  navigator,  that  ihe  Cape  of 
Good  Hope,  Australia,  with  its  valuable 
copper  mines — Canada,  and  the  isles  of 
the  Pacific — were  brought  within  the  pale 
of  civilization.  All  the  varied  products  of 
distant  parts  of  the  earth,  which  have  bocn 
brought  into  this  country  to  be  exhibited 
at  the  great  Exposition  of  Industry,  to- 
gether with  the  vast  multitude  who  now  fill 
our  metropolis  from  all  nations,  have  all 
travelled  hither  under  the  guidance  of  the 
mariner's  compass. 


— ♦ 
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With  hieroglyphics  older  than  the  Nile 

The  heavens  are   studded.      Those  who   read 

aright, 
Will  learn  from  them  thoughts  that  may  grief 

beguile, 
Inscribed  in  characters  of  living  light. 

Such  of  the  northern  constellations  as 
were  resplendent  in  the  heavens  during 
winter,  now  occupy  very  different  positions. 
Most  of  the  southern  have  disappeared,  and 
even  those  which  seem  to  traverse  the  im- 
mensity of  space  are  scarcely  discernible, 
however  brilliant,  in  the  light  nights  of  the 
present  month. 
Their  positions,  however,  are  as  follows :— 
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"Westward  of  the  meridian  shines  the  North- 
ern Crown,  Libra,  and  the  Serpent.  At  a 
considerable  elevation,  and  some  distance 
from  the  meridian,  Arcturus  may  be  dimly 
discerned  ;  far  below  this  beautiful  constel- 
lation beams  the  Spica  Virginis,  very  near 
the  S.W.  by  W.  point  of  the  horizon.  Cor 
Caroli  may  be  seen  north  by  west  of  Arc- 
turus, occupying  a  high  and  distant  po- 
sition ;  immediately  beneath,  and  nearly 
due  west,  is  Denebola.  Westward  of  the 
meridian  the  Great  Bear  holds  an  exalted 
station  ;  his  two  pointers  directed  eastward 
to  the  Pole-star.  Castor  and  Pollux  have  re- 
cently descended  below  the  horizon,  towards 
the  north-west ;  and  Capella,  a  star  which 
never  sets  in  this  latitude,  is  very  near  the 
north  point,  a  few  degrees  above  the  ho- 
rizon. Cassiopeia  lifts  up  her  head  in 
the  north-eastern  quarter  of  the  heavens  ; 
a  Lyras  looks  down  from  a  great  height. 
Eastward  of  the  meridian,  and  in  the  same 
direction,  though  at  a  lower  altitude,  is 
Denebe,  one  of  the  principal  stars  in  the 
Swan.  The  Square  of  Pegasus,  formed  of 
four  stars,  may  be  faintly  discovered,  a 
little  northward  of  the  east  point,  nearly 
opposite  to  the  place  they  held  in  January. 
Antares,  a  star  of  the  first  magnitude  in 
Scorpio,  has  passed  the  meridian,  at  an 
altitude  of  about  11°.  Ras  Algethi,  and 
Alhague,  are  nearly  on  the  meridian. 

Look  towards  the  south-east,  for  there 
the  bright  star  Altair,  pre-eminent  in  the 
constellation  Aquila  or  the  Eagle,  is  now 
visible,  nearly  between  two  stars  of  the 
third  magnitude,  bearing  S.E.  and  N.W. 
North-east  of  Aquila  is  the  Dolphin,  at 
13°  or  14°— a  beautiful  little  cluster  of 
about  eighteen  stars,  including  five  of  the 
third  magnitude,  and  so  arranged  as  to 
represent  the  figure  of  a  diamond,  pointing 
N.E.  and  S.W. ;  the  strange  appellation  o 
Job's  Coffin  has  been  applied  to  this  pleasing 
constellation.  Sagitta  and  Vulpecula  et 
Anser,  or  the  Fox  and  Goose,  may  be 
observed  north  and  north-west  of  the  Dol- 
phin. Southward  of  Aquila  is  Capricor- 
nus  ;  and  to  the  south-east  Aquarius, 
though  scarcely  distinguishable.  The  Milky 
"Way,  which — 

"  Nightly  as  a  circling  zone  thou  seest, 
Powder'd  with  stars — " 

winds  with  considerable  clearness  in  the 
vicinity  of  Aquila,  Vulpecula,  Delphinus, 
and  Cygnus. 


Those  who  are  abroad  in  the  light  nights 
of  this  pleasant  month,  may,  perhaps,  dis- 
cover the  constellations  of  which  we  speak. 

With  the  exception  of  Castor  and  Pol- 
lux, Capella,  Lyra,  and  Cor  Caroli,  there 
is  little  either  of  poetry  or  history  connected 
with  them ;  we  shall,  therefore,  introduce 
our  readers  to  the  southern  constellations, 
and  reserve  the  further  mention  of  these 
to  a  later  period. 

The  magnificent  zones  of  the  southern  ce- 
lestial hemisphere,  between  fifty  and  eighty 
degrees,  are  especially  rich  in  nebulous  stars, 
as  well  as  in  unresolvable  nebulas  ;  and  with 
regard  to  the  starless  and  desert  Southern 
Pole,  the  two  Magellanic  clouds  which 
revolve  around  it  present  objects  of  en- 
grossing interest.  The  larger,  called  Ne- 
bucula  Major,  when  examined  by  the  aid 
of  a  powerful  telescope,  presents  a  collec- 
tion of  innumerable  stars,  or  rather,  of 
irregularly  formed  clusters,  with  nebulas  of 
various  magnitudes,  among  which  occur 
large  nebulous  spaces — not  resolvable  into 
stars,  but  rather  appearing  as  luminous 
clouds  in  the  field  of  view,  athwart  which 
many  objects  of  remarkable  and  mys- 
terious character  are  scattered.  The  Ne- 
buleca  Minor  is  less  striking. 

Humboldt  spoke  with  enthusiasm  of  the 
delight  which  he  felt  in  contemplating  those 
two  solitary  and  peerless  clouds.  "  Their 
appearance,"  said  he,  "  with  the  brilliant 
constellations  of  the  Ship,  the  gentle  sweep 
of  the  Milky  Way  between  the  Scorpion, 
the  Centaur,  and  the  Southern  Cross — in 
short,  the  graceful  and  picturesque  effect 
of  the  sidereal  heavens,  seen  from  the  plains 
of  Cumana,  have  left  on  my  mind  an  in- 
effaceable impression.'* 

Such  were  the  reflections  of  this  dis- 
tinguished traveller,  to  whom,  whatever 
was  new,  or  beautiful,  or  wonderful  on 
earth,  or  in  the  heavens,  opened  fresh 
sources  of  enjoyment ;  nought  of  melan- 
choly was  associated  with  them,  but  feelings 
rather  of  hilarity  and  proud  anticipation. 
He  looked  forward  to  the  delight  of  making 
his  countrymen  acquainted  with  new  dis- 
coveries, or  observations  pertaining  to  the 
stars  ;  of  bringing  for  their  inspection  the 
animal  or  vegetable  productions  of  another 
hemisphere.  Widely  different  are  the  feel- 
ings of  him  who  is  assigned  to  far-off  re- 
gions for  a  period  of  uncertain  duration,  and 
who,  when  contemplating  the  starry  heavens, 
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sees  among  them  no  one  star  that  has  been 
familiar  in  childhood,  that  has  looked 
through  uncurtained  windows  upon  his 
small  couch,  where  he  heard  his  mother's 
affectionate  good-night,  and  received  her 
blessing ! 

There  is,  however,  according  to  the  tes- 
timony of  Humboldt,  a  mountainous  portion 
of  our  globe,  where  the  traveller  or  sojourner 
is  permitted  to  contemplate  all  the  families 
of  plants,  and  all  the  stars  of  the  firma- 
ment. In  the  Andes  of  Cundinamarca, 
of  Quito,  and  of  Peru,  he  beholds  at  a  single 
glance,  by  day,  tropical  forms  of  vegeta- 
tion, and  such  as  pertain  to  European 
homes :  at  night  he  sees  displayed  the 
constellations  of  the  Southern  Cross,  the 
Magellanic   clouds,   and  guiding  stars  of 


the  Northern  Bear,  that  circle  round  the 
Arctic  Pole. 

Forty-five  degrees  from  the  Pole  com- 
prise the  above  starry  range,  and  a  portion 
of  the  Milky  Way,  which  traverses  the 
southern  hemisphere  with  peculiar  bril- 
liancy. The  Southern  Cross  consists  of 
five  stars — one  of  the  first,  two  of  the 
second,  and  one  of  the  fourth  magnitude, 
Four  of  these  form  the  Cross,  the  northern- 
most and  southernmost  of  which  are  uni- 
formly in  a  line  with  the  South  Pole,  and 
consequently  serve  to  direct  the  traveller 
or  voyager  in  southern  latitudes,  when  tra- 
versing the  vast  plains  of  the  New  World, 
or  navigating  its  seas  and  rivers ;  they  have 
nearly  the  same  right  ascension,  and  the 
Cross    is    therefore    almost   perpendicular 
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at  the  moment  when  it  passes  the  me- 
ridian, a  fact  well  known  to  every  nation 
beyond  the  tropics,  or  in  the  southern 
hemisphere.  This  magnificent  time-piece 
advances  very  regularly  nearly  four  minutes 
daily,  and  hence  it  is  well  known  at  what 
hour  of  the  night  it  is  either  inclined  or 
erect.  "How  often,"  wrote  a  modern  tra- 
veller, "  have  we  heard  our  guides  exclaim 
in  the  savannas  of  Venezuela,  or  in  the 
deserts  extending  from  Lima  to  Truxillo, 
*  Midnight  is  past,  the  Cross  begins  to 
bend!'  How  often,  too,  did  those  words 
remind  us  of  that  affecting  scene,  where 
Paul  and  Virginia,  seated  near  the  source 
of  the  river  Lotaniers,  conversed  together 
•^  #r     for  the  last  time,  and  when 

the  old  man,  at  the  sight 
of    the     Southern    Cross, 

L .  wains  them  that  it  is  time 

r 9\  to  separate!"     Humboldt 

!*  speaks  also,  with  his  usual 

enthusiasm,  of  the  exalted 
feelings  that  filled  his  mind 


\m 


life   |       #   on  tne  nights  of  the  fourth 

L._*l    *     and  fi^n  of  July,  when  in 

#        the     sixteenth    degree    of 

cross  of  the  south.  iatjtucie  }ie  saw  distinctly, 

for  the  first  time,  the  Cross  of  the  South ; 
it  was  strongly  inclined,  and  appeared  from 
time  to  time  between  the  clouds,  where 
summer  lightnings,  seeming  to  flash  in  and 
out  with  almost  ceaseless  activity,  produced 
a  unique  and  most  beautiful  effect. 
Oli !  mid  the  stars  that  nightly  gem  the  sky, 

Which  men  have  named — their  heavenly  names 
unknown, 
One  starry  group  doth  meet  th'  inquiring  eye 

Of  him,  whose  steps  lead  through  that  stranger 
zone, 
Where  palms  and  citrons  cast  a  grateful  shade, 

Or  far  and  wide  extend  the  prairies  green, 
Where  neither  dale  nor  hill,  nor  bower  nor  glade, 

O'er  ail  the  vast  expanse  of  grass  are  seen ; 
Nor  streams  are  heard,  nor  of  }Jad  hirds  the  song, 
But  sound  of  winds  that  sweep  the  trackless  wastes 

among. 
That  glorious  Cross,  as  if  by  angels'  hands 

Upheld  in  mid-air,  nightly  meets  the  eye, 
With  ehasten'd  beauty  beaming  o'er  all  lands, 

That  wide  between  the  Line  and  Tropics  lie; 
The  Inuian  sees  it,  as  he  journeys  o'er 

Tne  peopled  realms  his  fathers  call'd  their  own; 
The  Inea  saw  it  on  his  palm-clad  shore, 

The  conquering  Spaniard  in  his  blood-bought 
home. 
From  age  to  age,  o'er  men  of  every  clime, 
Hath  gle.im  d  that  radiant   Cross  throughout  all 
time 

This    beauteous  constellation    is   repre- 
sented in  the  engraving  near  the  meridional 


lines  which  point  opposite  to  the  month  of 
May.  With  the  exception  of  the  lower- 
most star,  it  appears  within  the  limits  of 
the  Milky  Way.  The  stars  immediately 
below  the  cross  pertain  to  the  Centaur; 
those  on  the  left,  opposite  to  flowery  April, 
with  its  buds  and  migratory  birds,  belong 
to  Robus  Caroli,  or  King  Charles'  Oak,  thus 
named  by  some  astronomer  who  pleased 
himself  by  associating  historic  recollec- 
tions with  stars  of  the  southern  hemisphere. 
This  constellation  contains  a  star  of  the 
first  magnitude.  Argo  Navis,  or  the  Ship, 
is  nearly  opposite  March.  Still  farther  to 
the  left,  February  claims  the  Flying  Fish, 
or  Pisces  Volans,  which  also  reveals  a  star 
of  the  first  magnitude,  named  Canopus ; 
this  star  is  marked  near  the  left  side  oi  the 
map,  about  the  middle  of  the  month.  On 
the  right  hand  of  the  Southern  Cross  may 
be  seen  two  stars  of  the  first  magnitude, 
Agena  and  Bungula,  the  first  being  nearest 
to  the  Cross  ;  these  stars  form  the  two  fore- 
legs of  the  Centaur;  they  are  in  the  Milky 
Way,  nearly  facing  the  month  of  June. 
Opposite  the  space  between  July  and 
August,  and  on  the  right  hand  of  the  Cross 
and  Centaur,  are  Circinus,  or  the  Compasses ; 
the  Southern  Triangle  also  containing 
three  stars  of  the  second  magnitude  in  the 
form  of  a  triangle  ;  and  Ara,  or  the  Altar 

Look  now  to  the  upper  portion  of  the 
map.  The  constellation  Equuleus  Pictoria, 
or  the  Painter's  Easel,  consisting  of  nu- 
merous small  stars,  occupies  the  left. 
Next  to  this,  though  somewhat  higher,  is 
Dorado,  or  the  Sword  Fish,  which  contains 
two  or  three  stars  of  the  second  and  third 
magnitudes.  Hydrus,  or  the  Water  Snake, 
shines  to  the  right  of  Dorado ;  above  this 
is  Achernar,  a  beautiful  star  pertaining  to 
Eridanus,  and  opposite  the  first  of  December. 
Toucana  or  the  American  Goose,  occupies 
a  position  to  the  -ight  of  Achernar;  and 
higher  up  is  the  Phoenix,  facing  Novem- 
ber. The  Crane  is  obvious  on  the  right  of 
Phoenix,  having  two  stars  of  the  second 
magnitude ;  below  which,  and  beautiful  in 
its  locality,  is  Pavo,  or  the  Peacock,  with 
stars  of  the  second  and  third  magnitudes. 
Opposite  the  month  of  August,  and  below 
the  Peacock,  is  Telescopium,  or  the  Tele- 
scope. 

An  observatory,  supported  by  public  ex- 
pense, has  been  erected  at  Paramatta  in  New 
South  Wales,   in   order  to  ascertain  such 
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stars  as  are  concealed  from  view  by  southern 
declination.  In  reference  to  which  Sir 
James  Herschel  mentioned  in  an  assembly, 
who  met  to  do  him  honour  upon  his  return 
from  thence,  that  he  believed  there  was 
scarcely  anv  portion  of  the  southern  sky 
which  he  had  not  examined  with  nearly 
microscopic  accuracy. 


Regulus 

The  beautiful  constellation  Leo,  or  the 
Lion,  into  which  the  sun  enters  during  the 
present  month,  is  now,  as  it  ever  was,  a 
symbol  of  July.  The  Greek  poets  rendered 
it  commemorative  of  the  Nemaean  lion,  a 
furious  wild  beast  that  infested  an  extensive 
wood,  near  the  town  of  Nemaea  in  Argolis. 
This  animal  kept  the  inhabitants  in  con- 
tinual apprehension,  till  Hercules,  the 
celebrated  Theban  hero,  hearing  of  their 
distress,  went  forth  to  combat  with  the  lion, 
whom  he  slew  ;  yet  not  with  arrows,  for 
they  could  not  pierce  his  skin,  but  with 
strength  of  arm.  Hercules  boldly  followed 
the  enraged  beast  to  his  den,  and  after  a 
close  and  desperate  encounter,  succeeded  in 
strangling  him,  after  which  he  carried  the 
huge  creature  on  his  shoulders  to  Mycenae, 
a  town  of  Argolis,  and  ever  alter  wore  the 
skin  as  his  proudest  trophy. 

"  Two  splendid  stars  of  highest  dignity" 
are  conspicuous  in  the  beautiful  constella- 
tion that  bears  the  name  of  Leo.  The  one 
called  Regulus  is  a  star  of  the  first  mag- 
nitude ;  the  other,  Denebola,  pertains  to 
the  second.  The  group  may  be  readily 
distinguished  by  their  vicinity  to  the  Great 
Bear  :  they  are  chiefly  situated  north  of  the 
ecliptic,  passing  over  countries  in  the  tor- 
rid zone,  where  the  lion  ranges  unchecked. 

We  have  already  observed  that  the 
long,  light  nights  of  July  are  unfavourable 
for  astronomic  observations.     The  moon, 


however,  rides  in  her  beauty  through  the 
still  calm  air,  and  will  shortly  become 
an  exclusive  object  of  inquiry  and  interest. 


LUNA— THE  MOOS'. 

Peerless  orb  !  poets  and  moralists  in  all 
ages  have  sung  concerning  thee  ;  but  none- 
more  ably  or  more  beautifully  than  the 
author  of  Ecclesiasticus. 

"  Great  is  the  Most  High,"  he  sung, 
"  who  made  the  moon  to  serve  in  her  season, 
for  a  declaration  of  times,  and  a  sign  to 
the  world  ;  the  beauty  of  heaven,  the  glory 
of  the  stars,  an  ornament  giving  light  in» 
the  highest  places  of  the  earth." 

And  what  more  lovely  than  a  moon-lit 
landscape;  when  the  dew  silently  descends, 
and  the  valleys  are  filled  with  light  silvery 
wreathing  mists  ;  when  not  a  sound  is  heard 
except  the  rush  of  a  far-off  torrent,  and  the 
sweet  melodious  descant  of  a  solitary 
nightingale,  warbling  where  all  else  is  still! 
There  is  nought  of  sadness  in  such  a  scene, 
nor  yet  of  loneliness,  hut  rather  the  awaking 
of  solemn  thought,  and  the  uplifting  of  the 
heart  above  earth's  holiest  contemplations  ; 
yea,  even  above  the  glorious  moon  herself, 
and  the  deep,  calm,  pure,  and  trackless  ether 
in  which  she  moves,  where  dwell  the  stays, 
and  thunders  make  their  path,  to  that  un- 
seen world,  wherein  archangels  veil  their 
faces  before  the  throne  of  the  Eternal ! 

The  Sun  is  situated  north  of  the  equator, 
and  is  moving  south.  He  passes  from  the 
sign  Cancer  to  that  of  Leo,  on  the  23rd,  at 
Oh.  39m.  p.m.,  having  been  in  the  former 
sign  31d.  lOh.  58m.  He  rises  and  sets  on 
the  18th,  at  the  N.E.  by  N.  and  N.VV.  by 
N.  points  of  the  horizon. 

A  total  eclipse  of  the  sun  occurs  on  the 
28th,  though  only  partially  visible  in  this 
country. 
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The  Moon  passes  from  the  constellation 
Cancer  to  Leo  on  the  first  of  this  month ; 
she  enters  Virgo  on  the  5th  ;  Libra  on  the 
7th ;  Scorpio  and  Ophiucus  on  the  9th ; 
Sagittarius  on  the  11th  ;  Capricornus  on 
the  13th  ;  Aquarius  on  the  16th  ;  Pisces  on 
the  17th;  Cetus  on  the  21st;  Aries  on  the 
22nd  ;  Taurus  on  the  23 id  ;  Orion  on  the 
25th  ;  Gemini  on  the  26th  ;  Cancer  on  the 
27th;  Leo  on  the  29th;  Virgo  on  the  31st. 
Changes  of  the  Moon. 

First  Quarter    6d.  6h.  28m.  P.M. 

Full  Moon 13d.  6h.  44m.  p.m. 

Last  Quarter     21d.  Gh.  35m.  p.m. 

New  Moon     29d.  6h.  25m.  a.m. 

Perigee  20d.  6h.             a.m. 

Apogee  5d.  lh. 

Venus,  Mars,   and  Saturn  are  morning 
stars. 


MENTAL  EXERCISE,  AND  THE 
FORMATION  OF  HABITS. 

FROM  THE  FRENCH  OF  DEGERANDO. 

Education  is  nothing  more  than  a  suc- 
cession of  mental  exercises,  wisely  planned 
and  progressively  arranged.  It  is  a  law  of 
our  faculties  that  they  should  be  developed 
only  by  exercise,  the  chief  condition  being 
that  the  exercise  should  be  progressive, 
and  be  regulated  according  to  the  natural 
strength  of  each  individual. 

Habits  may  be  said  to  be  new  modes  of 
being,  acquired  aptitudes  or  tendencies,  the 
result  of  action,  or  inaction,  more  or  less 
prolonged;  the  end  of  education  is  the  ac- 
quirement not  only  of  good  habits,  but  of 
increased  mental  power.* 

Serious  errors  are,  however,  committed  as 
to  the  nature  of  these  mental  exercises,  the 
character  of  acquired  habits,  and  the  effects 
which  they  respectively  produce.  The 
influence  of  frequent  and  continued  repe- 
tition on  our  material  organs,  on  our 
active  powers,  on  our  external  senses,  and 
on  our  moral  emotions,  is  not  only  diverse, 
but  contrary.  The  confounding  of  these 
different  effects  has  produced  some  grave 
errors  in  scholastic  education,  and  similar 
ones  may  easily  be  made  in  the  process  of 
self-education.  The  study  of  these  effects 
shows  us  to  what  extent  man  is  dependent 

*  The  word  mental  is  used  in  its  generic  sense, 
and  includes  moral  and  intellectual. 


upon  the  powers  of  his  material  organ- 
ization, and  how  far  he  is  able  to  control 
and  direct  such  powers. 

The  various  phenomena  which  result  from 
repeated  exercise,  and  which,  transforming 
man's  primitive  condition,  confer  upon 
him  a  new  nature,  are  comprised  in  a  few 
general  laws. 

1.  Sensations  gradually  diminish  in  in- 
tensity, and  finally,  may  exist  unnoticed; 
while  the  conception  of  the  pleasure  or  pain 
that  may  have  accompanied  them  as  gradu- 
ally diminishes.  Singular  fact!  the  sensa- 
tion which  has  ceased  to  be  agreeable,  and 
which  may  have  become  quite  indifferent,  by 
habit  becomes  necessary ;  we  no  longer 
enjoy  it,  yet  cannot  dispense  with  it ;  ar- 
tificial wants  are  developed,  and  sensual 
pleasures  forge  chains  for  themselves. 

2.  All  organic  action  becomes  more  easy, 
and  consequently  more  prompt  in  its  action, 
by  repetition  ;  so  much  so,  that  it  may  be 
said  to  execute  itself  without  the  aid  of  voli- 
tion or  reflective  power.  The  remarkable 
effects  produced  by  continued  exercise  are 
well-known;  games  of  skill  and  dexterity, 
and  many  mechanical  professions,  are  strik- 
ing examples.  Movements,  thus  converted 
into  habits  by  continued  repetition,  do  not 
wait  the  impulse  from  the  will ;  they 
anticipate  it,  nay,  even  repeat  themselves 
contrary  to  the  will,  as  soon  as  time,  place, 
and  other  circumstances,  under  which  they 
have  been  accustomed  to  act,  arise.  They 
become  automatical,  and  appear  to  act 
somewhat  in  the  same  manner  as  the  vital 
functions ;  contrary  movement  becomes 
almost  impossible,  and  a  resisting  power  is 
thus  raised  up  to  the  voluntary  determi- 
nations themselves. 

3.  The  imagination,  so  far  as  it  is  ^passive 
faculty,  is  acted  upon  by  frequent  repetition 
in  the  same  manner  as  sensation.  Habit  tar- 
nishes the  picture,  and  gradually  effaces  its 
colours.  But  the  same  power,  viewed  as 
an  active  faculty,  by  repetition  increases 
in  power  and  in  energy.  It  forms  its  combi- 
nations more  rapidly,  with  greater  breadth 
and  power,  and  seizes  hold  of  their  har- 
monious relations  more  successfully. 

4.  The  important  law  which  governs  the 
association  of  ideas,  is  nothing  more  than 
habit  formed  by  repetition,  and  governing, 
or  rather,  constituting  the  Memory.  By 
calling  up  ideas  according  to  their  simul- 
taneous  or  fortuitous   succession,   the    real 
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analogies  which  exist  amongst  them  are  lost 
sight  of. 

5.  Attention  and  judgment  (which  in 
some  respects  may  be  considered  an  ex- 
tended judgment)  both  in  their  nature 
eminently  free,  assume  a  still  more  inde- 
pendent action  in  proportion  as  they  are 
frequently  exercised  with  the  liberty  and 
spontaneousness  which  they  demand;  they 
discern  better  the  details  of  impressions 
and  images  which,  by  frequent  repeti- 
tion, have  lost  something  of  their  viva- 
city. On  the  other  hand,  the  attention 
and  the  judgment,  under  the  powerful 
influence  of  the  associations  before  al- 
luded to,  gradually  become  incapable  of 
separating  and  distinguishing  the  links 
of  the  chain  which  compose  such  asso- 
ciations. The  chain  unfolds  itself;  habit 
takes  the  place  of  judgment  which  it  go- 
verns ;  the  power  of  reflective  analysis  is 
destroyed,  and  we  believe  in  spite  of  our- 
selves. The  moral  emotions,  which  are 
dependent  upon  received  impressions  and 
images,  become  gradually  weakened ;  many 
feelings,  ceasing  to  be  pleasures,  nevertheless 
become  wants  imperious  and  exacting  in  the 
highest  degree. 

6.  Self,  in  proportion  as  it  is  bent  on  grati- 
fication, becomes  more  and  more  exigent, 
more  exclusive,  more  susceptible,  more  un- 
quiet. It  sees  the  number  and  the  strength 
of  its  wants  increase,  without  any  corre- 
sponding increase  of  happiness.  It  incorpo- 
rates, as  it  were,  into  its  own  nature  the 
means  calculated  to  promote  its  interests, 
and  often  becomes  so  wedded  to  them,  that 
sometimes  the  very  means  themselves  are 
preferred  to  the  interests.  The  generous 
emotions,  on  the  contrary,  in  proportion  as 
they  are  exercised,  become  more  free,  more 
expansive,  and  more  disengaged  from  every 
artificial  subjection  ;  their  activity  is  ac- 
companied by  a  calm  satisfaction ;  and 
continuity,  which  tarnishes  other  feelings, 
renders  their  happiness  more  complete. 

7.  The  practice  of  our  duties,  converted 
into  habits,  aids  at  once  the  reflective  power 
and  the  will,  and  the  exact  repetition  of 
uniform  actions  confirms  the  duties  which 
dictate  them. 

8.  By  assiduous  meditation,  the  apprecia- 
tion ofthegood — free  and  spontaneous  as  it 
is — acquires  an  ever  increasing  energy  ;  and 
by  a  succession  of  continued  and  progressive 
efforts,  the  soul  becomes  more  capable  of 


self-government,  whether  it  is  called  upon 
to  act  or  to  refrain  from  acting,  to  vanquish 
or  resist. 

In  these  few  laws  are  comprised  the  his- 
tory of  the  passions  and  that  of  the  opera- 
tions of  the  human  mind.  In  them  we  can 
trace  the  origin  of  the  distinction  between 
arid  and  ardent  passions :  the  former,  of 
which  avarice  may  be  taken  as  an  example, 
are  the  result  of  a  mechanical  habit,  which 
entirely  stifles  sensibility;  the  second,  of 
which  love  or  anger  may  be  considered  the 
type,  emanate  from  the  active  powers,  and 
render  sensibility  more  acute.  It  is  obvious, 
too,  why  these  latter  passions  continue  only 
so  long  as  their  objects  are  surrounded  by 
circumstances  which  tend  to  renew  them; 
and  why,  when  these  circumstances  are 
wanting,  they  assume  an  arid  and  fixed 
form.  These  laws  likewise  open  up  to  us 
the  origin  of  prejudices  and  the  source  of 
discoveries.  The  first  result  from  the  blind 
routine  which  the  mind  falls  into  by  me- 
chanical habits;  and  the  second  from  the 
independent  efforts  of  the  reason  gradually 
unfolding  its  powers  ;  at  the  same  time 
we  cannot  but  be  struck  with  admiration 
at  the  beauty  of  our  moral  nature,  that 
inexhaustible  source  of  light  and  activity 
which  delights  the  soul  while  it  enfranchises 
it,  renews  constantly  its  youthful  vigour, 
and  puts  it  in  full  possession  of  itself. 
Finally,  the  essential  difference  between  a 
spurious  and  a  true  education  is  evident. 
The  first,  founded  solely  on  the  external 
repetition  of  the  same  acts,  may  confer 
mechanical  skill,  and  may  strengthen  and 
feed  the  memory;  but  it  is  utterly  incapable 
of  acting  upon  the  inventive  faculties,  or  of 
adding  anything  to  the  great  work  of  moral 
perfectibility.  It  paralyzes  the  combina- 
tions of  the  imagination  and  the  indepen- 
dence of  the  judgment.  The  second,  on  the 
other  hand,  beginning  with  motives  and  prin- 
ciples, teaches  us  by  taking  account  of 
what  we  have  done,  to  do  better  ;  and  by 
taking  account  of  our  mental  possessions, 
our  opinions  and  acquired  knowledge,  to 
aim  still  higher  and  higher.  The  one  is 
but  traditional  pedantry,  the  other  the  art 
of  wisdom  ;  the  one  makes  automatons,  and 
applies  to  other  animals  equally  with  ourselves ; 
the  other  elevates,  enlightens,  and  in  the 
only  true  sense  of  the  word,  forms  men. 
Thus,  then,  there  are  two  distinct  species  of 
mental  exercise,  and  two  distinct  species  of 
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acquired  mental  tendencies  or  states ;  one 
purely  mechanical,  and  consisting  in  the 
repetition  of  the  same  actions  according  to 
an  established  plan,  without  any  reference 
to  the  motives  or  principles  that  primarily 
originated  them  ;  the  other,  reflective,  and 
making  those  motives  and  principles  them- 
selves the  living  springs  of  action.  We 
have  thus  passive  capabilities,  which  are 
nothing  more  than  the  acquired  power  of 
reproducing  the  same  actions,  requiring 
neither  principles  nor  feeling;  and  active 
powers,  which  imply  the  faculty  of  clear  in- 
tellectual perception  and  susceptibility  to 
vivid  feeling.  These  two  mental  states 
appear  directly  contrary,  and  at  first  view, 
even  incompatible  with  each  other.  The 
one  tends  to  restrain,  the  other  to  extend  ; 
the  one  to  impose  chains,  the  other  to 
bestow  freedom  ;  the  one  to  dispense  both 
with  reflection  and  will,  the  other  to  con- 
fer additional  power  on  both  ;  and  it  is 
especially  to  be  remarked,  that  the  one 
has  its  source  principally  in  the  organiza- 
tion of  the  body,  the  other  in  the  inward 
consciousness  of  the  soul ;  the  one  depen- 
dent upon  the  physical  laws  of  temperament, 
the  other,  upon  the  moral  and  intellectual 
faculties.  And  thus  the  soul  and  its  organs, 
though  intimately  connected  with  each  other, 
depend  upon  very  different  laws.  Never- 
theless, they  may,  provided  their  natural 
relations  be  not  inverted,  mutually  benefit 
each  other  ;  they  may  even  be  said  to  be 
necessary  to  each  other.  The  one  is 
essentially  conservative,  the  other  essen- 
tially innovating.  The  intellect  confides 
to  the  first  the  results  of  acquired  know- 
ledge, to  be  produced  as  occasion  requires; 
and  thus  the  necessity  of  constantly  re- 
curring to  the  same  series  of  observations, 
experiments,  and  reasonings,  upon  which 
such  knowledge  is  founded,  is  dispensed 
with.  So  likewise  in  reference  to  morals ; 
virtue  confides  to  the  first  the  good  qualities 
already  acquired,  to  be  employed  as  cir- 
cumstances require;  we  are  thus  freed  from 
the  necessity  of  referring  at  all  times  to  the 
considerations  which  have  dictated  the  duty, 
and  of  which  these  qualities  are  the  living 
expression.  But  in  reference  both  to  the 
intellect  and  to  morals,  the  advantage  of 
these  aids  consists  precisely  in  this — that 
both  being  relieved,  as  it  were,  from  the  bur- 
then  of  their  riches,  while  the  use  of  them 
nevertheless  remains,  they  become  free  to 


apply  their  activity  to  new  and  higher 
acquisitions. 

Here  is  the  whole  art  of  moral  develop- 
ment ;  for  it  is  by  the  aid  of  these  admir- 
able laws  that  man,  although  so  limited  by 
his  condition,  becomes  capable  of  increasing 
and  extending  his  powers  with  uninterrupted 
progression,  while  every  step  gives  him  new 
power  for  greater  achievements. 

We  have  also  a  manifest  proof  that  man 
has  been  destined  to  a  state  of  ultimate 
perfection ;  for  these  two  mental  states, 
evidently  formed  for  each  other,  are  so 
combined  in  their  actions,  that  we  are  en- 
abled unceasingly  to  hoard  up  mental  riches, 
the  one  storing  up  what  the  other  gathers. 
Yet  all  this  beautiful  and  wise  economy 
may  be  rendered  of  no  effect  if  we  fall  into 
either  of  the  two  following  errors  ;  first,  if 
we  allow  a  purely  mechanical  exercise  to 
usurp  the  functions,  which  in  moral  educa- 
tion belongs  to  the  reason  ;  or,  secondly,  if, 
resting  satisfied  with  the  acquirement  of  good 
habits,  we  neglect  to  animate  them  continually 
by  the  development  of  the  active  powers. 
For  let  it  never  be  forgotten,  the  value  of 
all  acquired  habits  is  subordinate  to  the 
mental  condition  whose  preservation  has 
been  thus  provided  for.  Habits  contracted 
solely  by  a  mechanical  process,  being  by 
their  nature  blind,  may  indifferently  appro- 
priate to  themselves  evil  as  well  as  good — 
error  as  well  as  truth.  If  a  happy  concourse 
of  circumstances  alone  enables  us  to  acquire 
good  habits,  they  will  be  but  a  spurious 
sort  of  riches,  since  they  owe  their  existence 
to  chance,  rather  than  to  deliberate  choice. 
In  truth,  we  can  neither  properly  employ  a 
rule  nor  apply  a  principle  without  a  clear 
recognition  of  it  by  the  intellect.  The  wisest 
precept  and  the  most  precise  axiom,  adopted 
blindly  without  intellectual  conviction,  can- 
not be  adapted  to  every  variety  of  circum- 
stances, and  may  even  prove  pernicious  in 
its  action.  But  habits  may,  on  the  other 
hand,  be  formed  under  less  fortunate  cir- 
cumstances ;  and  hence  those  false  associa- 
tions of  ideas  which  connect  moral  notions 
with  actions  which  no  virtuous  principle 
can  sanction,  and  of  which  history  and  the 
world  present  many  deplorable  instances. 
Habit  gives  to  these  associations  a  singular 
tenacity ;  and  as  it  assumes  the  form  of  an 
imperious  necessity,  and  has  all  the  appear- 
ance of  a  moral  duty,  it  is  conscientiously 
obeyed,  and  from  day  to  day  becomes  more 
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sacred ;  for  each  day  increases  its  strength. 
It  is  thus  that  moral  notions  become  con- 
fused; we  know  not  what  is  routine  and 
what  is  duty.  There  are  very,  very  many, 
who,  if  called  upon  to  point  out  in  all  cases 
of  seeming  moral  obligation,  what  really 
springs  from  moral  principle,  and  what 
from  arbitrary  association  of  ideas  early 
formed,  would  experience  some  considerable 
degree  of  embarrassment.  This  observation 
itself,  true  in  very  many  cases,  but  hastily 
generalised,  has  in  its  turn,  by  another 
association  of  ideas  not  less  arbitrary  and 
erroneous,  deceived  some  of  our  celebrated 
philosophers.  The  ancient  sophists,  for 
example,  committed  this  error,  and  were  led 
by  such  a  false  mode  of  reasoning  to  deny 
the  reality  of  moral  notions  altogether.* 

Such  i§  the  origin  of  those  conventional 
virtues  which  so  often  put  on  the  appearance 
of  real  ones  ;  sometimes  by  directly  exclud- 
ing the  genuine  one,  sometimes  by  absorbing 
the  force  which  it  demands.  Such  is  the 
secret  of  the  artifice  which  arbitrary  power 
employs,  when  it  wishes  to  make  that  which 
is,  stand  for  that  which  ought  to  be,  and 
make  custom  stand  for  right.  Such  is  the 
source  of  those  narrow  views  which,  unable 
to  see  the  value  of  a  general  truth,  invest 
rules  which  are  purely  relative  and  condi- 
tional, with  the  most  absolute  authority  ; 
such  also  is  one  of  the  causes  of  that  in- 
flexible and  frigid  fanaticism  which  assumes 
the  calmness  and  dignity  of  reason,  because, 
by  the  false  ideas  it  has  formed  of  duty, 
habit  has  assumed  the  place  of  enthusiasm. 
Here  also  is  the  origin  of  that  disposition 
which  leads  us  to  condemn  those  who  act 
in  a  manner  different  from  ourselves  ;  thus 
becoming  more  intolerant  as  we  become 
less  wise  and  less  good. 

Doubtless,  when  habits  are  decidedly 
formed,  the  intellect  ceases  to  take  cogni- 
zance of  them,  and  they  are  in  some  measure 
deprived  of  their  moral  merit.  Yet  at  first 
the  knowledge  must  have  been  an  intellec- 
tual conception,  and  the  virtue  meritorious; 
otherwise  the  first,  even  when  connected 
with  truth,  would  be  no  more  an  intel- 
lectual conception,  but  a  prejudice  ;  and  the 
second  but  a  fortunate   quality,   and  not  a 

*  By  remarking  that  in  the  world,  and  in  the 
manners  of  the  people,  many  observances  founded 
solely  upon  blind  habit  or  custom,  they  were 
led  to  see  in  all  instances  of  fidelity  to  certain 
rules,  habit  and  routine  only. 


genuine  title  to  moral  approbation.     Habit 
should  enable  us  to  dispense  with  a  constant 
review  of  what  we  have  once  seen  to  be  right, 
and  of  referring  every  action  to  its  first  prin- 
ciples.    The   necessity  of  acquiring   good 
habits  is  constantly  insisted  on  as  a  primary 
moral  duty.     Nothing  can  be  more  true  ; 
but  this  is  not  enough  ;  these  habits  should 
be  founded  on  wise  and  just  principles ;  on 
clear    conviction    and    enlightened   feeling; 
without  these  they  constitute  but  a  sort  of 
outward  regularity,  and  in  no  wise  contribute 
to  moral  advancement.     Nor  is  this  all: 
the  best  habits  require  that  we  should  fre- 
quently refer  them  to  the  principle  upon 
which    they   are     founded;     and,   just   as 
knowledge  once  fixed  in  the  memory  be- 
comes sterile  and  dead  if  not  frequently 
exposed  to  the  vivifying  influence  of  general 
principles,  so  the  most  praiseworthy  qual- 
ities gradually  lose  their  lustre  if  not  fre- 
quently brightened   by  the    vital    heat    of 
moral  feeling  ;  unless  thus  brought  to  their 
origin,  they   become    confounded  in    their 
effects  with  those  blind  habits  before  alluded 
to ;  they  do  not  lead  themselves  to  the  va- 
riety of  applications  and  to  the  wants  which 
new  circumstances  give  birth  to,  and  are  by 
turns   either  too  absolute,  or  insufficient. 
Finally,  the  reliance  upon  habits  deprives  us 
of  the  principal  benefit  derivable  from  their 
formation  ;  for  it  leads  us  to  dispense  with 
that  internal  activity  which  should  produce 
new  acquisitions.     The  culture  of  the  mind 
is  arrested  if  we  turn  constantly  in  the  same 
circle  of  ideas.     These  require  to  be  inces- 
santly compared,  that  their  relations  may 
be  perceived.     Tbjs  continued  elaboration 
adds  greater  clearness  to  the  notions  already 
possessed  by  increasing  their  fruitfulness. 
In  proportion  as  their  number  is  increased, 
their  comprehension   becomes    more    sure 
and  less  burthensome  by  the  more  perfect 
co-ordination  which  is  established  among 
them.    We  know  more  perfectly  as  we  know 
more  in  amount 

(To  be  continued.) 


Judgments.' — When  misfortunes  hap- 
pen to  such  as  dissent  from  us  in  matters  of 
religion,  we  call  them  judgments  ;  when  to 
those  of  our  own  sect,  we  call  them  trials  ; 
when  to  persons  neither  way  distinguished, 
we  are  content  to  impute  them  to  the  settled 
course  of  things. 
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Feeling  that  a  permanent  interest  in  the 
Mathematical  Department  of  the  Family 
Tutor  has  been  excited  among  a  large 
number  of  our  subscribers,  we  enter  on  our 
duties  at  the  commencement  of  this  Second 
Volume,  with  confidence  and  pleasure. 
We  need  not  now  occupy  our  space  by  an 
explanation  of  the  principles  on  which 
this  department  is  conducted,  as  they  will 
be  sufficiently  apparent  to  any  one  who 
looks  over  the  pages  devoted  to  it  in  the 
preceding  volume.  We  will,  however,  take 
the  present  opportunity  of  stating,  that 
some  of  our  friends  have  kindly  transmitted 
to  us  various  Cambridge  Problem  Papers 
which  have  been  set  during  the  last  year, 
containing,  of  course,  many  new  and  inge- 
nious questions  in  every  branch  of  mathe- 
matics. From  these  we  propose  to  select, 
occasionally,  such  as  appear  suitable  for 
our  pages,  modifying  them  occasionally 
for  that  purpose,  and  of  course  indicating 
the  source  whence  our  selections  have  been 
derived,  wherever  such  acknowledgment 
may  be  necessary,  proper,  or  advantageous 
to  our  readers.  We  shall  likewise  con- 
tinue to  publish  Arithmetical  Questions, 
calculated  to  exercise  the  intellect,  and 
call  forth  the  ingenuity  of  our  younger 
friends,  and  of  others  whose  studies  have 
not  been  extended  beyond  these  limits. 
Finally,  we  shall  endeavour,  as  far  as  our 
space  will  allow,  to  present  such  a  variety 
as  will  facilitate  the  progress  of  that 
numerous  class  who  take  delight  in  the 
prosecution  of  mathematical  studies,  but 
who  are  precluded  by  want  of  means  or 
leisure  from  availing  themselves  of  the 
assistance  of  any  other  Tutor  to  aid  them 
in  overcoming  the  difficulties  which  they 
meet  with  in  their  favourite  pursuit. 


QUESTIONS  FOR  SOLUTION. 

34?,  P  S  p  is  a  focal  chord  of  an  ellipse, 
A  the  extremity  of  the  axis  major.  Join 
A  P,  A  p,  produce  these  lines  to  meet  the 
directrix  in  the  points  Q  q,  respectively, 
and  show  that  Q  q  subtends  a  right  angle 
at  the  focus  S. — (Senate -House,  1848.) 


35.  Standard  gold  is  worth  £3  17s.  lOJrf. 
the  ounce. — Find  the  weight  of  the  smallest 
mass  from  which  an  exact  number  of 
sovereigns  could  be  coined. 

36.  From  the  point  O  exterior  to  the 
circle  ABCD,  straight  lines  are  drawn  to 
the  extremities  of  the  diameter  A  D,  cutting 


the  circumference  in  the  other  points  B  C 
respectively.  Draw  tangents  at  B  and  C, 
intersecting  in  T ;  join  A  C,  D  B  inter- 
secting in  P  ;  and  prove  that  the  points 
O,  T,  and  P,  lie  in  one  straight  line. 

37.  A  layer  of  gold  leaf,  of  such  tenuity 
that  295312*5  such  leaves  would  together 
have  the  thickness  of  one  inch,  is  wrapped 
closely  round  the  exterior  surface  of  a 
hollow  circular  right  cylinder  of  silver 
whose  internal  radius  is  1|  inch,  and 
thickness  f  |  of  an  inch,  the  width  of  the 
layer  being  equal  to  the  length  of  the 
cylinder,  viz.,  3  inches ;  and  it  is  found 
that  the  weight  of  the  cylinder  is  thereby 
increased  in  the  ratio  of  13861  :  13860. 
Find  approximately  the  length  of  the 
layer  of  gold  enveloping  the  cylinder,  it 
being  given  that  the  weights  of  equal 
masses  of  gold  and  silver  are  represented 
proportionally  by  the  numbers  194  and 
105,  and  supposing  the  area  of  a  circle  to 
be  3*1416  times  that  of  the  square  described 
upon  a  line  equal  in  length  to  its  radius. 
Point  out  distinctly  to  what  number  of 
decimal  places  the  result  may  be  relied 
on  as  correct. 
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[APPENDIX.] 

&$"  The  Tutor's  "  conversation  classes"  are  again  opened,  with  the  commencement  of  the  labours 
and  duties  of  a  second  half  year.  Some  slight  alterations,  which  have  been  suggested  by  experience, 
will  be  found  in  this  department,  and  a  new  feature,  (the  usefulness  of  which  he  believes  will  be  ad- 
mitted), has  been  introduced  into  his  plans.  He  feels  particularly  "at  home"  in  the  enjoyment  of  a 
free  and  affectionate  communion  with  his  pupils,  and  moreover  congratulates  himself  upon  the  co- 
operation of  many  earnest  fellow-labourers  in  the  great  world-school,  where  all  faithful  men  must 
ever  be  alike  students  and  monitors.  With  a  heart-full  of  welcome,  the  Tutor  invites  the  old  faces. to 
meet  again  round  his  study  table,  and  not  only  to  partake  of  the  intellectual  food  he  can  prepare,  but 
themselves  to  contribute  to  the  common  stock  of  mental  nourishment.  As,  nevertheless,  "  order  is 
heaven's  first  law,"  and  regularity  is  essential  to  the  well-being  of  every  society,  the  Tutor,  as  president 
and  head  of  the  table,  expects  his  guests  to  regard  the  following  standing  orders  : — 1st.  All  questions 
proposed  must  be  briefly  expressed,  and  legibly  written,  on  one  side  of  the  paper  only.  2nd.  To  each 
communication  the  writer  must  append  his  real  name  and  address  in  full,  (though  initials  only  will  be 
published  with  the  replies.)  3rd.  As  good  humour  in  ourselves  and  pupils  is  essential  to  the  efficient 
conduct  of  the  class,  no  crow-writing  will  be  read.  4th.  No  document  can  be  considered,  unless  its 
superscription  be  appropriately  embellished  with  the  stamp  of  the  royal  countenance,  as  required  by  law. 
5th.  No  questions,  the  answers  to  which  would  be  only  of  personal  interest  to  the  writers  themselves, 
can  be  noticed  in  our  pages ;  but  to  such  inquiries,  when  they  are  important,  are  not  the  offspring  of 
idleness,  (as  too  many  queries  are),  and  legitimately  belong  to  the  sphere  the  Tutor  seeks  to  occupy, 
the  Editor  will  endeavour  to  reply  by  private  note,  if  the  querist  enclose  stamps,  &c.  for  the  return 
communication.  The  president  of  the  class  having  thus  made  his  opening  address,  and  "laid  down 
the  law,"  for  a  moment  lays  down  his  pen  also,  and  resumes  his  editorial  chair,  looking  round  with 
affectionate  pride  upon  his  pupils  and  fellow-workers  assembling — in  crowds  too — for  the  pleasurable 
duties  of  another  half  year. 


1 — Degrees  in  Medicine.  S.  S. — The  degree  of  Medicine 
can  be  obtained  in  any  of  the  Universities.  Letters  of 
inquiry  may  be  addressed  to  the  registrars,  secretaries, 
librarians,  or  other  officers,  whose  duty  it  is  to  forward 
detailed  particulars  of  the  mode  adopted  in  each  for  the 
admission  of  candidates  for  the  diploma.  The  names  of 
the  officers  may  be  found  in  the  calendars  of  the  Univer- 
sities. 

%—Coal.  S.  J.  A.  — Several  correspondents  inquire 
if  coal  is  a  vegetable  substance.  It  is  not  uncommonly 
spoken  of  as  such,  because  lignite,  anthracite,  and  the 
various  carbonaceous  strata,  called  coal,  have  undoubtedly 
a  vegetable  origin.  Those  who  have  the  opportunity  of 
visiting  the  Great  Exhibition,  will  find  in  the  south  side 
of  the  western  nave,  specimens  of  vegetable  fibre,  in  its 
progress  towards  (to  coin  a  word)  coalification.  Never- 
theless, coal  cannot  be  considered  a  vegetable  substance, 
since  the  plants  of  which  it  was  originally  composed  no 
longer  possess  vegetable  life,  and  have  in  a  great  degree 
been  deprived,  by  heat  and  pressure,  of  their  structure, 
reiics  remaining  only  here  and  there  to  point  to  the  origin 
of  the  strata,  and  to  add  a  few  lines  to  the  sketches  of  the 
early  history  of  our  globe  drawn  by  the  geologist. 

3 — Mushrooms.  J.  I).,  referring  to  a  passage  in 
Feltbam's  Resolves,  inquires  whether  "  mushrooms  shoot  at 
night."  The  term  "shoot"  is  generally  applied,  when 
used  botanically,  to  a  growth  from  a  succession  of  buds. 
The  fungus  tribe,  to  which  the  mushroom  belongs,  consists 
of  plants  which  are  formed  of  the  simplest  cellular  tissue, 
and  to  whose  growth  darkness  seems  necessary.  The 
rapidity  of  their  growth  is  most  extraordinary,  upwards  of 
a  million  of  cells  havi.;g  been  produced  in  a  few  hours. 
From  this  rapidity  of  production  probably  arose  the  term 
11  shoot,"  as  applied  to  mushrooms.    [See  Dr.  Carpenter's 


Vegetable  Physiology,  and  Lindley's  Introduction  to  Botany . 
Also  Pereira's  Materia  Medica,  vol.  i.  p.  125 ;  Decandolle, 
Phys.  Veget.  torn.  i.  p.  459.] 

4— College  of  Preceptors.  W.  B.  J.,  F.  F.,  &c— This 
institution  originated  in  1845,  when  Mr.  Parker,  a  school- 
master at  Brighton,  read  a  paper  at  the  Literary  and 
Scientific  Institution  of  that  town,  "  On  the  elevation  of 
the  Scholastic  Profession,"  and  "  the  establishment  of  an 
incorporated  college  of  schoolmasters."  A  pro\isional 
committee  was  afterwards  formed,  and  the  Society  was  in- 
stituted at  a  public  meeting  in  London,  in  1846.  Three 
years  afterwards  it  received  the  sanction  of  Her  Majesty's 
government,  and  was  incorporated  by  royal  charter.  The 
objects  of  the  college  are  stated  to  be — 1st.  To  give  a  higher 
tone  and  character  to  the  education  of  the  whole  commu- 
nity. 2nd.  To  raise  the  general  standard  of  attainments 
required  in  the  educator ;  and,  3rd.  To  provide  for  the 
families  of  deceased,  aged,  and  poor  members.  Periodical 
examinations  are  held,  and  diplomas  given,  which  are 
held  an  ample  guarantee  of  professional  standing  and 
attainments.  A  collateral  institution,  to  promote  the 
greater  efficiency  of  schoolmistresses  and  governesses,  has 
been  also  organized,  and  many  ladies  have  successfully 
sought  the  honour  of  a  diploma.  All  schoolmasters,  and 
other  teachers  of  any  branch  of  literature,  science,  or  art, 
are  eligible  as  members,  and  are  admitted  either  by  election 
or  examination.  Principals  of  schools  or  private  teachers 
established  prior  to  March  28,  1849,  also  professors  of  any 
college  and  graduates  of  any  university,  may  be  elected, 
after  sending  in  the  required  certificate  of  fitness,  ami 
signing  the  promise  of  obedience  to  the  rules  of  the  college. 
All  schoolmasters,  &c.  not  included  above,  are  eligible 
only  after  examination.  Persons  favourable  to  education 
may  be  elected  honorary  members.    All  professional  can- 
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•dirtates  for  admission  by  election  are  required  to  pay  an 
entrance-fee  of  one  guinea,  and  the  first  annual  subscrip- 
tion <ore  guinea).  The  examination  tees  are  as  follows: — 
Registration  iee,  10s.  id. ;  examination  fee,  10*.  6d.  We 
cannot  too  strongly  recommend  our  pupils  who  seek  to 
enter  the  profession  ot  instructor,  to  become  members  of 
the  col  ege. 

5  —  Pope.  H.  inquires,  "  Who  was  the  first 
Pope  ?"  In  that  form  perhaps  the  question  could  not  be 
satisfactoril.v  answered.  It  is  generally  agieed  that  a  cer- 
tain degree  of  deference  was  paid  to  the  church  at  Rome 
by  the  Christian  s  cieiies  dispersed  throughout  the  empire 
in  the  primiii  e  aire.  St.  Peter  aopears  to  have  held  a 
certain  pre-eminency  among  the  apostles,  and  to  his  see 
was  allowed  a  moral  superiority.  The  title  of  Pope  or  Pupa 
is  assumed  by  the  bishop  of  Rome  as  the  head  of  the 
iioma  :  Cahoic  Church.  The  word  papus,  meuniugfather, 
is  used  bv  the  Greeks  to  denote  a  presbyter.  In  the 
ear  iei  ages  the  title  was  given  to  bishops  in  general,  but 
Gregory  VII.,  a. d.  1076,  decreed  that  the  title  "Papa'' 
shoo  d  he  giv  n  only  to  the  bishop  of  Rome,  as  a  mark  of 
stipe  i  ir  respect.  According  to  the  chronology  of  the 
Roman  ch  trcli,  St.  Peter  was  the  first  bishop  of  Rome, 
Hi.ti  sdlfered  martyrdom  a.d.  57.  He  was  succeeded  by 
.Linus,  who  died  a.d.  68,  and  was  followed  by  Clemens 
Roman  is.  Evaristus  was  bishop  ot  Rome  about  the  year 
WO,  a. id  Alexander  I.  about  109.  The  chronology,  however, 
of  the  earlier  popes  is  often  obscure,  and  the  dates  are  un- 
certain. By  some  authorities  it  is  stated  that  Hygenus 
wa»  the  tirs't  bishop  of  Rome  who  took  the  title,  in  138. 
Tin-  Pope's  supremacy  over  the  Christian  Church  was 
established  bj  Bouitace  III.  in'the  year  607.  The  first  Pope 
J  hat  ke.)t  ah  army  was  Leo  IX.*  1054.  [See  Ranke's 
History  oj  ike  Popes.] 

Q  -6-ifjU  •rmi  Study.  A.  M.  C. — It  is  a  common  com- 
p  aim — •'  When  1  want  to  study,  1  invariably  fall  asleep." 
Tfa  re  are  many  reasons  why  this  is  the  case.  A  frequent 
cause  ot  the  sleepiness  of  the  student  over  his  book  is  the 
rb  ice  of  an  improper  hour  tor  reading,  as  for  instance- 
after  dinner,  far  at  a  late  hour  in  the  evening,  after  the 
phsica  e  ergies  of  the  body  are  exhausted.  Smoking, 
and  the  drinking  of  spirituous  liquors,  also  produce  steep 
iftess.  A  still  more  common  cause  of  drowoiuess  is  the 
direction  of  the  mind  constantly  to  the  same  subject  in  the 
tame  manner;  <  hi.-,  is  the  mistake  of  diligent  students,  who 
forget  that  the  mind,  like  the  stomach,  requires  a  mixed 
diet,  ad  loses  its  appeti  e  ami  power  of  digestion,  unless 
the  nutriment  is  varied,  at  least  inform.  The  effort,  to 
stud\  continuously^  when  the  brain  declares  itself  unfitted 
t  >  receive  more  excitation  in  that  particular  manner,  is 
de  idedly  injurious,  and  should  not  be  persisted  in.  If  it 
is  necessary  to  pursue  the  subject.,  the  manner  of  study 
Should  be  vaiied.  A  friend  ma\  be  requested  to  question 
the  student,  or  he  may  "test  his  knowledge"  by  con- 
triving  questions,  and  looking  out  the  answers  in  his 
works  ot  reference,  which  should  he  lead  aloud.  We 
know  a  man  of  very  moderate  abi  ities,  but  who  has 
achieved  a  high  position,  and  who  attributes  much  of  his 
success  to  a  habit  of  extempore  speaking  in  his  room  to  an 
imaginary  audience,  when  reading  had  become  wearisome. 
The  student  oi tea  i:>d  ices  drowsiness  by  foOiishly  making 
his  study,  his  table,  ids  chair,  and  his  habits,  as  luxurious 
as  possible.  We  never  sit  in  an  easy  chair,  and  we  would 
advise  every  ambitious  student  invariably  to  eschew  all 
such  uxuries  as  iounging-ch  tirs,  thick  table-cloths,  elbow 
cushions,  handsome  reading-caps,  and  all  varieties  of 
b  »ok  rests.  We  know  a  real.  '*  study  "  at  a  glance,  b<  the 
absence  of  all  such  hings.  The  want  of  a  proper  supph 
oi  oxygen  in  the  blood  sent  to  t  e  brain,  is  another  fruit- 
ful ca  se  of  sleepiness  in  the  student  who  shuts  himself  up 
in  an  ill-ventilated  room,  or  sits  uown  to  study  immediately 
after  coming  from  the  cold  condensed  air,  which  at  each 
inspiration  supplies  him  with  mor  oxygen  than  the  warm 
eif/uiiiien  atmosphere  of  »  heated  room.  Too  large  or  too 
small  a  supp  y  U  blood  in  the  brain  produces  drowsiness; 
tbe  former  is  the  more  frequer.tcau.se,  ut  may.  be  relieved 
by  lying  a  damp  towel  round  the  head.  A  common  mis- 
take of  the  st  idious  is  to  over- heat  their  rooms,  and  to  sit 
near  the  fire,  wherehv  their  heads  become  heated,  and  the 
bio  d  driven  fiom  the  ♦eet,  which  are  chilled  bythe  cold 
{and  comparatively  heavy)  air  which  flows  along  the  floor. 
A  Clierhiouieter  shifuld  be  suspended  in  every  study.  Kx- 
celleat  instruments  maybe  purchased  for  one  shilling  at 
Bennett's,  65,  Cheapside.  A  regulated  temperature  is  an 
important  item  in  the  causes  oF  the  health  and  success 
of  the  studious. 

J—Unean.  W.  E.  W.  —  The  name  of  Ossian' s  Poemt 
was  given  to  a  collection  of  poems,  alleged  to  have  teen 
the  production  of  Ossian,  the  son  of  Fingal.  a  Scottish  bard, 
lelio  lived  in  the  third  century.     They  were  first  given  to 


the  word  by  James  Macpherson,  in  1760,  with  the  assurance 
that  they  were  translations  made  by  himself  from  ancient 
Erse  manuscripts,  which  he  had  collected  in  the  Highland* 
of  Scotland  ;  and  such  was  the  enthusiasm  that  the  r  ap- 
pearance excited,  that  they  may  almost  be  said  to  have 
given  anew  tone  to  poetry  througho  t  all  Europe.  Their 
authenticity  was  doubted  by  Hume.  Gibb  >n,  aiid  others, 
and  denied  by  Dr  Johnson;  while,  on  the  other  hand, 
Dr.  Blair,  Lord  Karnes,  Arthur  Young,  an.t  others,  argued 
that  the  poems  were  genuine.  In  1800,  however,  Malcolm 
Laing  published  his  celebrated  dissertation  on  the  sub- 
ject, in  which  he  endeavoured— and  it  is  generally  thought 
with  entire  success— to  establish,  that  the  poems  of  Ossian 
were,  without  asingie  exception,  spurious.  None  of  the 
original  manuscripts  of  Ossian  were  ever  produced.  For 
the  kingdom  of  *.'  Fingal,  king  of  Morven,"  there  is  not  the 
slightest  foundation  in  the  annals  of  the  Highlands.  The 
poems,  however,  have  considerable  merit;  their  great 
charm  consists  in  the  rich  stream  of  harmony  which  flows 
through  them,  and  it  is  questionable  whether,  as  rh\  thmieal 
prose,  we  have  anything  to  equal  these  writings  of  Mac- 
pherson. The  author  was  horn  in  1738,  and  went  to 
A  erdeen  College  in  1752.  He  afterwards  became  school- 
master in  bis  native  village,  Ruthven,  and  in  1758  gave  to 
the  world  his  first  poem,  I  he  Highlander  In  1759,  he  met 
with  Dr.  Carlyle,  and  John  Home,  the  author  of  Douvtat, 
who  took  a  great  interest  in  the  traditional  poetry  of  the 
Highlands,  ami  to  these  gentlemen  Macpherson  shewed 
some  fragments  of  Gaelic  verse,  of  which  they  prevailed 
upon  hfm  to  prepare  translations,  which,  after  having  neen 
shown  to  Dr.  Blair,  and  the  poets  Gray  and  Shen'stone, 
were  published  in  1760.  [See  Dodsley's  Fugitive  Pieces, 
pp.  117— 163.  J  The  effect  was  to  induce  the  faculty  of 
advocates  in  Edinburgh  to  raise  a  subscription  to  enable 
Macpherson  to  make  a  tour  through  the  Highlands,  with 
toe  object  of  collecting  more  poetical  treas  .resof  the  Srirrte 
kind.  On  his  .eturn  he  visiteu  London,  and  published  in 
1762,  Fitiyai !,  an  epic  poem,  witn  other  lesser  poems;  and 
in  the  following  year  appeared  'femora,  an  epic  poem  In 
eight  books,  with  other  p  >ems.  The  originals  were  stated 
to  have  been  found  in  the  Highlands.  From  this  period 
his  career  was  most  fortunate.  In  1761,  he  was  appointed 
secretary  to  the  governor  of  Pensncoia,  and  surveyor- 
•.eneral  to  the  Floridas.  His  literary  labour  was  highly 
profitable;  one  of  his  works  having  been  so.d  to  a  pub- 
lisher for  £3.000.  He  was  subsequently  appointed  to  the 
lucrative  situation  of  agent  of  the  nabob  of  Arcot,  and 
this  post  brought  him  into  parliament  in  1780,  where  he 
retained  his  seat  till  1790.  He  then  retired  to  a  consider- 
able property  which  he  had  purchased  in  his  native 
country,  where  he  died  Feb.  17th,  1796.  His  remains  were 
interred  in  Westminster  Abbey. 


REFERENCES,  OR  CONTRIBUTIONS  TO  THE 
TUTOR'S  INDEX  RERUM. 

[Under  this  head  ioe  shall,  from  time  to  time,  publish 
references  to  works  or  passages  on  various  interesting  sub- 
jects, l'he  letters  correspond  to  the  arrangement  of  the 
Tutor's  Index  Rerum.\ 

2i,e. — sEgypl.  ^Egyptian  Antiquities,  2  vols.  1832.  The 
Englishwoman  in  yEgypt  (Knight's  shilling  vol.),  Rnllin'n 
Ancient  History,  vol.  1st.  Bruce's  Travels  and  Life,  Denonn't 
Travels,  2  vols.  Eothen,  1  vol.  1845,  (finely  written.)  Irby 
and  Mangles''  I'ruveis,  1  vol.  1844.  Stephens's  Incidents  of 
Travel,  1  vol.  1839.  Lane's  Account  of  the  Modem 
^Egyptians,  3  vols.,  1846. 

Ca, — Classics — the  result  of  too  early  study  of.  Byron's 
Childe  Harold,  canto  iv.,  stanza  75.  Note  in  Murray's 
edition,  ijeliyhts  of  Studying.  Coleridge's  Introduction  to 
the  Study  of  the  Classics,  part  i.  pp.  28,  30.  Warren's 
Introduction  to  the  Study  of  t tie  Law,  p.  123.  'the  Absurdity 
of  Teaching  CI.  only.  Cariyle's  Surtor  Resartus,  book  ii. 
chap.  iii.  p.  124. 

H.a.—  Raleigh,  Sir  Walter— his  last  hours. — D'Israeli's 
Curiosities  q/  Literature,  2nd  series,  p.  418.  The  founder 
of  the  first  Phitosophirat  Soruly  ;— D'lsrae  i's  Amenities  of 
Literature,  vol.  iii. ;  Tytlet's  Life  of  Rawleigh,  (a  ueiightful 
book),  Montgomery  Martin's  British Co/onies,  Ino.5,  ( 1849), 
Chambers'  Cycio^cedia  oj  Eng.  Literature,  vol.  i.  pp.  87. 
24i. 

"3J7a  — Tragedy.  Plato's  definition  of  the  aim  and  object 
of  Si  inege.'s  Dramatic  Literature,  conclusion  of  2nd  lecture. 
See  also  lectures  4th,  and  15.  (Bo'in's  Edition,  pp.  68,  69, 
77.)  Schiller's  Essay  on,  affixed  to  his  ^Esthetic  Letters. 
Milton's  Essay  on.  prefixed  to  Samson  Agonistes,  see 
Egerton  Bryuge's  Edition,  vol.  v.  pp.  19  and  following. 
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CHAPTER  IT. 

FORM  AND  DIMENSIONS  OF  THE  EARTH  — THE: 
TIDES— THE  ATMOSPHERE  AND  ITS  CHANGES— 
THE  OCEAN— RIVERS  AND  LAKES. 

28.  We  have  hitherto  spoken  of  the  earth  as 
a  globe.  It  is  not,  in  fact,  accurately  so, 
being  rather  spheroidal  like  an  orange;  or, 
the  distance  from  pole  to  pole,  is  rather  shorter 
than  from  one  point  of  the  equator  to  the 
opposite  point.  The  diameter  of  the  earth 
measured  at  the  equator  is  7924  miles,  while 
that  measured  from  pole  to  pole  is  7898  miles, 
or  about  twenty-six  miles  shorter.  This  flat- 
tening at  the  poles  is  only  about  ^J^>th  part  of 
the  equatorial  diameter,  and  is  far  less  in  pro- 
portion than  the  flattening  of  an  orange.  In  a 
globe  of  one  foot  diameter,  it  would  amount  to 
only  ^th  of  an  inch  at  each  pole. 

29.  As  the  circumference  of  a  circle  is  about 
o^-  times  its  diameter,  the  circumference  o£ 
the  earth  at  the  equator  is  about  24;900  miles, 
therefore  each  degree  (24)  contains  about  69-jL 
English  miles.  A  degree  of  the  equator  is 
often  divided  into  sixty  miles,  which  arc  called 
(to  distinguish  them  from  ordinary  or  statute 
miles)  Geographical  Miles.  They  corre- 
spond with  minutes  on  the  equator;  but,  as 
the  meridians  come  nearer  together  as  they 
approach  the  poles  (Fig.  3),  the  absolute 
length  of  the  degrees  and  minutes  of  longitude 
continually  diminishes  from  the  equator  to  each  pole. 

30.  As  the  circumference  of  the  middle  of  the  earth,  measured  by  the  equator  is  24,900  miles, 
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and  the  earth  rotates  once  in  nearly  twenty-four  hours,  (accurately,  twenty-three  hours,  fifty-six 
minutes,  four  seconds);  the  velocity  of  the  surface  here  must  he  ahout  1040  miles  per  hour.  But  as 
we  approach  the  poles,  the  circumference  of  these  parts,  measured  hy  the  length  of  the  parallels  of 
latitude,  becomes  continually  less;  so  that  the  speed  of  the  motion  also  diminishes.  Thus,  in  our 
latitude,  or  51° 31'  north,  the  circumference  is  only  19,490  mile«s,  and  the  velocity  per  hour,  therefore, 
about  810  miles. 

31.  All  bodies  tend  to  attract  one  another  with  forces  depending  on  their  masses 
and  distances  asunder.  The  planets  are  kept  in  their  places  round  the  sun  by  the  attrac- 
tion which  that  body  exercises  upon  them.  They  also  mutually  attract  one  another,  but 
are  generally  so  far  asunder,  and  are  each  so  minute  compared  with  their  distance  apart 
(8),  that  their  attraction  produces  no  sensible  effect  on  the  globe. 

32.  The  Moon,  however,  is  near  enough  to  us  (9)  to*  render  her  influence  per- 
ceptible. By  her  attraction  upon  every  part  of  the  earth,  the  waters  of  the  ocean  are 
drawn  up  into  a  heap,  or  more  correctly,  into  a  great  wave,  at  that  point  of  the 
earth's  surface  over  which  the  moon  lies.  And  at  the  same  time,  the  earth  is,  as  it  were, 
drawn  away  from  the  waters  which  are  on  the  other  side,  so  that  two  equal  heaps  or 
waves  are  formed  at  once,  one  on  the  side  towards  the  moon,  and  the  other  on  the  side 
directly  opposite.  This  drawing  up  of  the  waters  causes  what  are  termed  the  Tides. 
The  moon  does  not  really  draw  the  earth  out  of  its  course  ;  but  the  effect  may  be  simply 
represented  as  if  she  did,  the  result  so  far  as  regards  the  waters  being  the  same.  As  the 
earth  turns  round  and  presents  one  part  of  her  surface  after  another  towards  the  moon, 
these  waves,  or  heapings  of  the  waters,  must  travel  gradually  round  and  round  the  earth. 
Hence  there  is  High  Water  at  opposite  parts  of  the  earth  always  at  the  same  time, 
and, of  course,  as  the  water  must  be  drawn  away  from  the  other  parts  to  supply  these  two 
waves,  there  will  be  Low  Water  at  the  two  opposite  points  of  the  earth's  surface 
intermediate  between  them.  (Fig,  5.)     So  that  as  the  earth  brings  one  part  after  another 


Fig.  5.— Spring  Tides. 
into  each  of  the  above  four  positions  once  in  each  twenty-four  hours,  there  will  be  high 
water  and  low  water  alternately  in  each  part  of  the  coast,  these  changes  following  one 
another  at  intervals  of  about  6|  hours. 

,  *,.  /sTX    /  33.    Places  which  are  at  some 

tirsb    jfe    \gaafie-r  distance  from  the  exact  points  of 

the  moon's  greatest  action,  do  not 
feel  the  tide  immediately,  but  the 
wave  takes  some  time  to  travel  to 
them ;  being  more  or  less  delayed 
in  its  progress  by  narrow  channels, 
or  deeply  indented  coasts,  along 
which  it  may  have  to  pass. 

.34.  Now  the  Sun  has  a  sim- 
ilar action  upon  the  earth, 
though  from  his  far  greater 
distance,  it  is  much  less  pow- 
erful ihan  that  of  the  moon. 
At  New  moon  (that  is,  when 
the  moon  and  sun  are  both 
on  the  same  side  of  the  earth) 
they  both  act  in  the  same 
direction,  and  the  wave  drawn 


Vurirler 


Fig.  6.— Neap  Tides. 


up  by  the  joint  forces  is  so  much  the  greater.  (Fig,  5,)     This  produces  the  Spring 
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Tides.  As  the  moon  moves  round  the  globe  once  in  about  twenty-eight  days,  she  will, 
in  seven  days,  or  at  her  first  quarter,  have  come  to  a  point  at  right  angles  to  her  first 
position.  In  this  place,  the  moon  tends  to  form  a  tide  wave  on  the  side  of  the  earth 
under  her,  but  the  sun,  on  another  side,  at  right  angles  to  that  of  the  moon.  The 
depth  of  the  moon's  wave  is  therefore  only  that  due  to  the  difference  of  these  actions. 
It  is  then  that  the  Neap  Tides  occur.  (Fig.  6).  The  moon,  moving  on,  in  seven  days 
more  comes  to  the  side  of  the  earth  exactly  opposite  the  sun,  or,  it  is  now  said  to  be 
Full  moon.  Now  the  sun  again  assists  the  moon;  for  on  the  moon's  side  he'tends  to 
draw  the  earth  away  from  the  water,  while  on  the  opposite  side,  or  towards  himself, 
he  draws  the  water  away  from  the  earth.  By  the  first  action,  he  increases  the  direct 
wave  of  the  moon,  by  the  second  action  he  increases  the  indirect  wave.  This  again 
produces  Spring  tide.  Going  on  to  the  moon's  third  quarter,  we  have  again  Neap 
tides.  So  that  the  Spring  tides  occur  at  new  and  full  moon ;  and  the  Neap  tides  at  the 
first  and  third  quarters. 

35.  The  heights  to  which  the  tides  rise  in  different  places  and  times,  are  much 
influenced  by  the  form  of  the  coasts,  and  the  direction  and  force  of  the  winds. 

36.  The  earth  is  surrounded  by  or  enveloped  in  a  gaseous  fluid,  which  we  term  the 
Atmosphere,  or  atmospheric  air.  We  and  all  animals  breathe  this  air;  by  its  changes 
of  temperature,  moisture,  and  motion,  it  produces  all  the  variations  of  weather.  "Without 
it  neither  animals  nor  plants  could  exist.  It  appears  to  be  perfectly  transparent  and 
without  weight,  but  it  is  not  so.  By  dividing  and  diffusing  the  sun's  rays,  it  pro- 
duces the  general  brightness  of  day,  and  by  reflecting  the  sun's  light  down  upon  us 
when  the  sun  is  below  the  horizon,  gives  rise  to  the  Twilight  of  morning  and  evening. 
It  is  supposed  to  extend  to  about  forty-five  miles  above  the  earth's  surface,  and  its 
Weight  is  such  that  a  column  of  air  one  incli  square,  and  extending  to  this  height  above 
the  earth,  weighs  about  14|  lbs. 

37.  Winds  are  currents  of.the  atmosphere.  When  any  part  of  the  earth's  surface  is 
heated  by  the  sun,  the  air  immediately  about  it  becomes  warm,  expands,  and  being  then 
lighter,  rises  through  the  colder  air  above  it,  which  sinks  down  and  rushes  in  to  fill 
the  void,  thus  producing  wind.     Winds  are  Permanent,  Periodical,  or  Variable. 

38.  At   the  equator,    the  earth  being  always    much   heated,   there  is   a  constant 

upward  current  of  air,  which  flows 
over  on  each  side  towards  the  poles 
(Fig.  7).  The  cold  air  from  the  poles 
sweeps  in  to  supply  the  place  at  the 
equator,  becomes  heated  in  its  turn  and 
rises;  so  that  there  is  a  continual  cur- 
rent up  from  the  equator  over  to  each 
pole,  then  down  to  the  surface  again, 
and  inward  to  the  equator  (Fig.  7.) 
But  the  atmosphere  at  ail  points  is 
moving  with  the  earth,  and  at  the  same 
speed  ;  and  as  the  earth  does  not  move 
so  fast  near  the  poles  as  at  the  equator, 

(30)  the  air  coming  in  from  the  poles  is  not  rotating  so  fast  as  the  equatorial  parts  over 
which  it  sweeps,  so  that  the  earth,  as  it  were,  moves  away  from  the  air  from  west  to 
east,  (10)  which  makes  the  air  appear  to  move  the  contrary  way,  or  from  east  to  west. 
This  produces,  for  a  space  of  about  30°  on  each  side  of  the  equator,  a  permanent 
current  of  air,  flowing  from  the  eastward,  which  is  called  the  Trade  Wind.  The 
upward  current  of  air  occurs  from  a  space  of  about  6°  wide  at  the  equator,  which  is 
called  the  Region  of  Calms.  The  air  is  here  calm,  and  foggy,  except  when  occa- 
sionally disturbed  by  furious  storms.  Beyond  the  region  of  the  trade-winds  the  air 
which  comes  from  the  equator  begins  to  cool  and  sink  down,  but  as  it  is  moving  with 
the  equatorial  velocity,  and  therefore  faster  than  the  earth  now  beneath  it,  it  produces 
a  general  westerly  movement  in  the  winds  of  the  temperate  zones.     With  us  the  winds 
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Fig.  7.— Winds. 
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are  Variable,  but  a  south-westerly  wind  is  the  most  common.  In  the  other 
temperate  zone  a  north-westerly  is  the  prevalent  wind.  The  perfect  regularity  of  the 
trade-winds  renders  them  highly  serviceable  to  traders  by  sea,  and  hence  their  name. 

39.  In  the  northern  parts  of  the  Indian  Ocean,  the  trade-winds  do  not  blow  ;  but  a 
Periodical  wind,  called  the  Monsoon,  blows  for  about  five  months  from  the  north-cast 
and  north-west,  and  five  months  from  the  south-east  and  south-west.  The  change  from 
one  period  to  the  other  is  marked  by  violent  storms  and  hurricanes. 

40.  Whirlwinds,  Tornadoes,  or  Typhoons,  are  furious  winds  having  a  revolving 
motion,  from  the  meeting  of  two  opposing  currents  of  air.  They  do  immense  mischief. 
They  occur  principally  in  the  region  of  the  Antilles  or  West  Indies,  in  the  Indian 
Ocean  between  Australia  and  Africa,  and  in  the  Pacific,  along  the  coast  of  China  and 
Siam.  Other  remarkable  winds  occur  in  various  parts  of  the  globe,  and  will  be 
described  in  treating  of  the  countries  where  they  prevail. 

41.  The  winds  derive  their  characters  from  the  surface  over  which  they  blow.  Thus,  all 
winds  blowing  over  dry  and  arid  plains,  or  deserts,  are  hot  and  dry.  Winds  blowing 
across  lofty  and  snow-capped  mountains,  like  the  Alps,  are  cold.  With  us,  a  south- 
west or  west  wind,  which  has  crossed  the  Atlantic  Ocean  from  warmer  regions,  is 
generally  mild  with  frequent  rains  and  damp;  while  an  easterly  wind,  which  has  crossed 
the  continent  of  Europe,  is  dry,  and  if  from  the  north-east,  is  cold  and  piercing,  from 
coming  over  the  frozen  regions  of  Lapland  and  Northern  Russia. 

42.  The  velocity  of  wind  varies  from  about  two  feet  per  second,  when  it  is  just 
perceptible,  to  147  feet  per  second,  which  is  a  hurricane,  sweeping  trees,  buildings,  and 
even  birds  and  animals  before  it. 

43.  The  air  is  capable,  according  to  its  temperature,  of  holding  in  suspension 
a  certain  quantity  of  vapour  of  water.  The  vapour  is  supplied  by  evaporation  from 
the  sea,  from  rivers,  marshes,  lakes,  and  damp  ground.  It  may  be  supposed  to  be 
dissolved  in  the  air,  and  up  to  a  certain  point  remains  perfectly  invisible.  But  when 
the  air  is  saturated,  that  is,  when  it  has  taken  up  as  much  water  as  possible,  if  the 
temperature  decreases,  the  air  no  longer  holds  the  water  invisibly,  but  it  assumes  the 
form  of  a  visible  vapour,  forming  clouds,  mists  or  fogs,  or  it  is  deposited  as  dew, 
rain  or  snow. 

44.  When  the  visible  vapour  remains  at  a  considerable  height  in  the  atmosphere,  it 
forms  Clouds,  the  size  and  appearance  of  which  indicate  the  circumstances  under  which 
they  have  been  formed,  and  therefore,  to  a  certain  extent,  the  changes,  whether  for  wet 
or  dry  weather,  which  may  follow.     Their  forms  have  been  classed  and  named. 

45.  When  the  deposition  of  moisture  takes  place  immediately  above  the  earth,  Fogs 
or  Mists  are  produced.  These  generally  occur  during  cold  nights  following  the  warm 
damp  days  of  spring  and  autumn.  Mists  are  also  frequently  formed  at  evening,  over 
waters  which  have  been  warmed  during  the  day  by  the  sun's  rays. 

46.  If  the  night  succeeding  a  warm  day  be  calm  and  clear,  the  surface  of  the  earth 
radiates,  or  throws  out  the  heat  communicated  by  the  sun  during  the  day,  and  becomes 
much  colder  than  the  air  above.  The  air,  chilled  by  the  cold  surface,  parts  with  its 
moisture,  which  forms  small  drops  on  the  leaves  and  plants.  This  is  termed  Dew. 
When  the  radiation  is  very  great,  as  in  early  winter,  the  dew,  as  it  forms,  is  frozen,  and 
forms  a  beautiful  powdery  coat  of  ice  crystals,  termed  a  White  Frost,  or  when  so 
abundant  as  to  coat  trees  and  plants  profusely,  a  Hoar  Frost. 

47.  For  results  from  the  air  cooling  more  rapidly  than  the  earth  ;  Dew  from  the  earth  cooling 
by  radiation  more  rapidly  than  the  air.  As  the  earth  cannot  radiate  its  heat  during  cloudy  weather, 
scarcely  any  dew  falls  at  such  times. 

48.  When  the  degree  of  condensation  proceeds  very  rapidly  from  the  diminution 
of  heat,  or  apparently  from  electrical  changes,  the  moisture  forms  drops  which  fall  to 
the  earth  as  Rain.  In  winter,  when  the  air  is  very  cold,  the  vapours  freeze  before 
forming  drops,  and  hence  the  light  fleecy  fall  of  Snow.     The  formation  of  Hail  is  not 
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well  understood;  for  all  must  have  observed  that  ordinary  hail-stones  are  not  solid  firm 
ice,  like  frozen  drops  of  water,  but  rather,  are  like  pellets  of  compressed  snow.  During 
violent  thunder-storms,  when  the  atmospheric  changes  must  be  very  great,  pieces  of 
nearly  solid  ice,  of  considerable  size,  are  occasionally  precipitated  to  the  earth. 

49.  The  fall  of  rain  is  one  of  the  most  important  phenomena  of  the  atmosphere. 
In  the  small  belt  which  we  have  mentioned  (38)  as  the  Region  of  Calms,  rain  falls 
almost  daily.  This  is  attributable  to  the  amazingly  rapid  evaporation  in  this  hot 
region,  and  to  the  absence  of  any  currents  of  air  to  remove  the  rising  vapours. 
"Within  the  Tropics,  or  in  the  Torrid  Zone  (22),  we  have  Periodical  rains.  There  is 
no  winter,  but  the  year  is  divided  into  dry  and  rainy  seasons.  The  rainy  season  occurs 
when  the  sun  is  nearly  overhead ;  so  that  near  the  equator,  where  the  sun  crosses  over- 
head twice  in  the  year  (21),  there  are  two  rainy  reasons,  and  two  dry  seasons,  annually. 
On  the  tropics,  where  the  sun  is  overhead  once  in  the  year  for  a  considerable  time, 
there  is  one  long  rainy  season,  and  one  dry  season.  The  rainy  periods  of  the  year  vary 
in  entire  duration  from  three  to  five  months.  The  periodical  character  of  these  rains 
appears  to  be  caused  by  the  sun,  when  nearly  overhead,  heating  powerfully  the  air 
already  saturated  with  moisture.  This  hot  air  rises  into  the  higher  and  colder 
regions  of  the  atmosphere,  and,  as  it  cools,  the  vapour  it  held  in  suspension  is  rapidly 
deposited,  and  falls  as  rain.  From  the  rapid  rise  and  cooling  of  the  air,  and  the 
immense  quantity  of  vapour  held  by  it  in  its  highly  heated  state,  there  is  more  rain,  and 
this  of  a  more  violent  character,  within  the  tropics  than  elsewhere. 

50.  In  the  Indian  Ocean  and  its  coasts,  where  the  monsoons  occur  (39),  the 
periodical  rains  fall  between  the  changes  of  the  monsoons. 

51.  In  the  Temperate  and  Frigid  Zones  we  have  the  regions  of  Variable  Rains, 
as  also  those  of  the  variable  winds  (38).  But  the  periodical  character  of  the  tropical 
rains  does  not  cease  exactly  at  any  marked  line,  for  traces  of  it  are  to  be  found  in  the 
generally  predominant  winter  rains  of  the  south  of  Europe,  and  the  spring  and  autumn 
rains  of  parts  of  the  Mediterranean. 

52.  Snow  and  Hail,  as  they  are  only  congealed  rain,  follow,  in  many  respects,  the 
same  laws  as  rain.  Snow  is  scarcely  ever  seen  (except  in  high  mountain  ranges)  within 
ten  degrees  of  the  tropics.  There  are  certain  regions  of  the  globe,  as  parts  of  the 
western  coasts  of  North  and  South  America,  the  North  of  Africa  and  Arabia,  and 
Central  Asia,  where  rain  never  falls :  these  are  termed  Rainless  Regions.  It 
appears  that  the  air  over  these  spots  is  always  so  dry  and  heated,  that  the  causes  which 
elsewhere  give  rise  to  rain,  are  here  insufficient  to  produce  the  requisite  excess  of 
moisture  in  the  atmosphere, 

53.  Storms  are  periods  of  unusual  atmospheric  disturbance.  These  may  result  in 
hurricanes,  rain,  or  hail,  with  or  without  thunder  and  lightning.  The  most  terrific 
storms  occur  in  tropical  regions,  and  in  the  vicinity  of  mountain  ranges. 

54.  The  general  causes  which  influence  the  fall  of  rain  are,  to  a  great  extent,  like 
those  which  affect  the  winds.  On  sea-coasts  and  islands,  more  rain  falls  than  at  places 
far  inland.  Mountain  ranges,  by  their  walMike  character,  check  and  alter  the  currents 
of  air,  and  by  their  cold  summits  chill  the  air.  They  thus  increase  the  deposition  of 
moisture  in  the  form  of  rain  or  snow, 

55.  Having  considered  the  general  motions  of  the  earth,  its  imaginary  divisions, 
and  the  changes  of  its  general  envelope  or  atmosphere,  we  have  now  to  direct  our 
attention  to  a  more  detailed  examination  of  the  earth's  surface,  and  of  its  natural 
divisions.  This  surface  consists  of  water  and  land  in  the  proportion  of  about  147 
millions  of  square  miles  of  water,  to  49  J  millions  of  square  miles  of  land.  Of  this  land 
38  millions,  or  nearly  three-quarters,  lie  in  the  northern  hemisphere  (15).  As  the 
waters  form  the  continuous  part  of  the  surface  of  the  globe,  we  shall  consider  them 
first. 

56.  The  general  body  of  waters  termed  The  Ocean,  may  be  divided  into  five 
portions.     The  Arctic,  round  the  North  pole ;    the  Atlantic,  between  Europe  and 
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Africa  and  America;  the  Indian,  between  Africa,  Asia  and  Australia;  the  Pacific, 
between  Asia,  Australia,  and  America;  the  Antarctic,  round  the  South  pole.  The 
Atlantic  and  Pacific  are  further  divided  by  the  Equator,  into  northern  and  southern 
portions. 

57.  These  divisions  are  purely  arbitrary,  there  being  no  real  lines  of  separation  between  one 
division  and  the  other,  except  the  land,  which  only  partially  divides  them. 

58.  Smaller  portions  of  the  ocean,  which  are  more  or  less  surrounded  by  land,  are 
called  Seas;  and  again,  the  subdivisions  are  called  Gulfs,  when  the  water  forms  deep 
indentations  within  the  land  ;  Creeks,  when  the  indentations  are  very  deep  and  narrow; 
Bays,  when  they  are  smaller  and  less  land-locked;  Straits,  or  Channels,  when 
forming  narrow  passages  between  two  masses  of  land. 

59.  The  ocean  is  the  great  natural  medium  of  communication  between  separate 
countries;  hence  the  form  and  length  of  the  Coast-line,  or  junction  of  the  land  and 
ocean,  have  a  great  influence  on  the  prosperity  of  countries.  In  proportion  as  the 
coast  is  more  irregular  and  indented,  the  facilities  of  navigation,  and  therefore  of  commu- 
nication with  other  countries,  are  increased.  On  a  deeply  indented,  irregular  coast, 
ships  can  readily  find  safe  anchorage  and  shelter  from  winds,  which,  on  an  unbroken 
and  even  coast,  they  seek  in  vain. 

60.  Of  the  general  cause  of  the  tides  we  have  already  spoken  (32).  The  mass  of 
the  ocean  is  by  no  means  a  stagnant  body  of  water.  It  is  kept  in  constant  motion  by 
Currents,  produced  by  the  motion  of  the  earth  on  its  axis,  by  the  action  of  winds  and 
tides,  and  by  differences  of  temperature.  The  first  and  great  cause  is  probably  that  of 
differences  of  temperature.  The  great  heat  at  the  equator  expands  the  water  and  makes 
it  lighter.  It  therefore  tends  to  flow  over  the  surface  of  the  colder  ocean  in  the  tempe- 
rate zones,  towards  the  poles,  while  a  flow  of  the  cold  water  from  the  poles  takes  place 
beneath  the  surface  towards  the  equator.  These  natural  tendencies  of  the  surface  water 
to  flow  from  the  equator  to  the  poles,  and  of  the  under  water  to  form  a  current  from  the 
poles  to  the  equator,  are  precisely  like  the  motions  of  the  atmosphere  already  described 
(38),  and  are  modified  by  the  rotation  of  the  earth  in  the  same  way.  Hence  results,  to 
the  extent  of  30°  on  each  side  of  the  equator,  a  current  from  east  to  west,  the 
water  being,  as  it  were,  left  behind  the  earth.  This  current,  striking  against  the 
eastern  coasts  of  Asia,  Africa,  and  America,  is  thrown  off  north  and  south;  the  heated 
water  flows  over  to  the  poles,  there  cools,  sinks,  and  sweeps  again  into  the  equator 
along  the  western  coasts  of  the  land.  The  general  currents  thus  revolve  on  each  side 
of  the  equator.  As  a  general  rule,  on  all  eastern  coasts  of  the  great  oceans,  the 
current  is  from  the  equator  to  the  poles,  and  on  all  western  coasts,  from  the  poles  to 
the  equator.  The  Gulf  {Stream,  which  flows  powerfully  from  south-west  to  north- 
east, along  the  eastern  coast  of  North  America,  is  a  remarkable  branch  of  this  general 
current. 

61.  The  general  effect  of  this  flow  of  heated  water  towards  the  pole?,  and  of  cold  water  to  the 
equator,  must  be,  to  render  both  regions  of  the  earth  more  temperate  and  healthy. 

62.  Variable  and  irregular  currents  are  produced  by  the  greater  evaporation  at 
some  parts  of  the  ocean  than  at  others,  by  the  prevalence,  in  some  parts,  of  irregular  or 
periodical  winds,  by  the  melting  of  ice' in  high  latitudes,  and  by  the  action  of  high 
tides. 

63.  We  have  further  to  regard  the  ocean  as  the  great  source  of  evaporation  into 
the  atmosphere,  and  therefore  of  that  moisture  without  which  no  life,  animal  or  vegetable, 
could  continue. 

64.  The  water  thus  taken  from  the  ocean,  falls  on  the  land  as  rain,  dew,  show,  &c, 
and  collects  in  rivers,  which  flow  (with  some  exceptions)  into  the  ocean,  and  return  to 
it  the  water  it  had  lost.  Hence  there  is  a  constant  circulation  of  the  water  maintained, 
and  to  this  Circulation  from  the  ocean  to  the  atmosphere  and  back  again  to  the  ocean, 
to  the  saltness  of  the  ocean  waters,  and  to  their  constant  movement  by  tides,  currents, 
and  storms,  is  due  their  purity,  and  their  preservation  from  stagnation  and  putrefac- 
tion.   -  •  .        ? 
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65.  Rivers  are  formed  by  the  confluence  of  brooks  and  rivulets,  which  diain  the 
surface  of  the  land.  They  usually  have  their  origin  in  the  slopes  of  hills  or  mountain 
ranges,  but  sometimes  arise  from  lakes  or  ponds.  The  .smaller  streams,  which  fall  into 
the  main  water-course,  are  called  Tributaries.  The  whole  extent  of  land  drained  by  a 
river,  or  throughout  which  its  branches  and  tributaries  extend,  is  called  its  Basin. 
Adjoining  basins  are  divided  from  each  other  by  tracts  of  land  more  or  less  elevated,  which 
form  ihe  Water-shed,  or  water-parting.  It  is  only  in  a  few  rare  instances,  that  there 
is  any  natural  .channel  extending  between  two  basins. 

66.  Ihe  rapidity  of  the  flow  of  rivers,  the  depth  and  volume  of  their  waters,  vary 
greatly.  When  the  fall  of  a  river  is  considerable,  the  water  rushes  violently  along, 
forming  Rapids.  The  volume  of  the  water  discharged  depends  mainly  on  the  extent 
of  country  drained.  Rivers  flowing  from  mountainous  countries  are  liable  to  periodical 
floods,  from  the  melting  of  the  snow  on  the  mountains.  The  same  thing  occurs  where 
the  waters  are  supplied  by  periodical  rains. 

67.  All  streams  in  general,  fall  into  the  ocean,  either  by  a  single  widened  opening, 
termed  a  Mouth,  or  by  a  number  of  small  streams  diverging  like  a  fan.  This  last  case 
is  called  a  Delta,  from  the  Greek  letter  A  (delta),  which  represents  the  divergence  of 
the  streams.  Deltas  occur  when  the  waters  bring  down  large  quantities  of  sediment, 
which  settling  down  at  the  river-mouth,  chokes  up  the  main  outlets,  and  divides  the 
stream  into  several  branches. 

68.  Rivers  are  of  the  highest  importance  to  man,  as  forming  extensions  of  the 
coast-line  (59)  inland,  and  by  their  branches  and  tributaries,  constituting  natural  high- 
ways for  the  transport  of  men,  goods,  and  animals.  Nearly  all  large  cities  are  placed 
either  on  the  sea-coast,  or  on  the  banks  of  rivers  ;  and  it  has  been  by  the  course  of 
rivers,  that  nations,  with  their  arts  and  civilization,  having  settled  on  the  coast,  have 
afterwards  travelled  inland. 

69.  The  distance  from  the  mouth  to  which  rivers  are  navigable  by  ships,  depends  on 
the  depth  of  the  channel,  the  freedom  from  rocks,  shallows,  or  rapids,  and  the  regularity 
and  slowness  of  the  current.  A  rate  of  descent  of  only  one  foot  in  two  hundred,  suffices 
co  render  a  river  impassable  to  ships.  Continental  Rivers  are  those  which  do  not 
fall  into  the  ocean,  but  into  inland  lakes.  Some  streams  seem  to  have  no  mouth,  but 
after  running  a  certain  distance,  are  entirely  lost  either  in  marshes  or  in  sandy  deserts. 

70.  Lakes  are  large  collections  of  inland  water,  resulting  either  from  the  drainage 
of  a  surrounding  country,  or  from  subterranean  springs.  They  may  contain  either  salt 
or  fresh  water.  In  some  cases  they  form  the  terminations  of  rivers  (69),  in  others  their 
commencement  (65),  and  in  some  few  instances  they  seem  to  have  neither  inlet  nor 
outlet  for  their  waters.  Lakes  exercise  an  important  influence  on  the  commerce  and 
intercourse  of  countries  when  very  large,  such  as  are  the  North  American  lakes  ;  or 
very  numerous,  like  those  in  Northern  Russia  and  in  Sweden.  They  then  confer  many 
of  the  advantages  of  the  ocean,  and  when  connected  by  artificial  canals,  afford  great 
facilities  for  the  transport  of  goods. 

Temperance  in  pleasure  is  essentially  necessary  to  be  observed,  particularly  by 
youth,  that  they  may  beware  of  that  rock  on  which  thousands,  from  race  to  race,  con- 
tinually split.  The  love  of  pleasure,  natural  to  man  in  every  period  of  his  life,  glows 
at  this  age  with  excessive  ardour. — Novelty  adds  fresh  charms,  as  yet,  to  avery  gratifica- 
tion. The  world  appears  to  spread  a  continual  feast;  and  health,  vigour,  and  high 
spirits  invite  them  to  partake  of  it  without  restraint.  In  vain  are  they  warned  of  the 
latent  danger. — The  old,  when  they  offer  their  admonitions,  are  upbraided  with  having 
forgot  that  they  once  were  young.  And  yet  to  what  do  the  counsels  of  age,  with  respect 
to  pleasure,  amount?  They  may  all  be  coir  prised  in  few  words — not  to  hurt  ourselves, 
and  not  to  hurt  others  by  our  pursuit  of  pleasure,  and  these  will  be  fully  effected  by 
temperance.  Within  these  bounds  pleasure  is  lawful,  beyond  them  it  becomes  criminal, 
because  it  is  ruinous. — Dr.  Blair. 
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LECTURE    XIV. — COMPOUNDS     OF     OXYGEN 

AND    NITROGEN  (continued). AMMONIA. 

METALLIC  NITRIDES. 

Hyponitric  Acid,  or  Peroxide  of  Nitrogen, 
N04. — The  formation  of  this  compound  by 
the  oxidation  of  nitric  oxide,  and  by  the  de- 
composition of  nitric  acid  and  the  nitrates, 
has  been  already  noticed,  (pp.  11,  13, 
vol.  ii.)  The  best  mode  of  obtaining  it  in 
the  pure  state,  is  to  decompose  perfectly  dry 
nitrate  of  lead  (PbN06),  by  heating  it  to 
redness  in  a  glass  retort  coated  with  fire- 
clay, and  connected  with  a  receiver  sur- 
rounded with  ice.  Hyponitric  acid  and 
oxygen  then  pass  over,  and  oxide  of  lead 
(PbO)  remains  in  the  retort,  the  hyponitric 
acid  condensing  in  the  cooled  receiver  in 
the  form  of  a  red  liquid.  This  liquid  is 
very  volatile,  and  emits  deep  red  fumes  ;  it 
is  highly  corrosive,  and  stains  the  skin 
yellow,  like  nitric  acid.  When  mixed  with 
water,  it  is  partially  decomposed  into  nitric 
acid  and  nitric  oxide  : 

3  N04  +  2  HO  z=  2  HNOG  +  NOa. 

The  decomposition  is  accompanied  by  a 
series  of  changes  of  colour  in  the  liquid, 
which  passes  successively  from  red  to  yel- 
low, green,  and  blue,  and  finally  becomes 
quite  colourless. 

The  composition  of  hyponitric  acid  may 
be  determined  in  a  similar  manner  to  that 
of  atmospheric  air,  by  passing  its  vapour 
through  a  red-hot  tube  containing  metallic 
copper,  which  absorbs  the  oxygen  and  suf- 
fers the  nitrogen  to  pass  over  into  a  gra- 
duated tube  standing  over  mercury.  This 
compound,  though  called  an  acid,  does  not 
strictly  belong  to  that  class  of  bodies,  for  it 
does  not  form  definite  salts.  In  fact,  when 
it  acts  on  a  metallic  oxide,  the  product 
formed  is  not  a  simple  salt,  but  a  mixture 
of  a  nitrate  and  a  nitrite.  Hence  the  sub- 
stance itself  is  sometimes  regarded  as  a 
compound  of  nitric  and  nitrous  acid  : 

2N04  — N05  +  N03. 

Like  nitric  acid,  it  is  a  powerful  oxidizing 
agent,  and  is  rapidly  decomposed  by  the 
more  oxidable  metals. 


Nitrous  Acid.     N  O 
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This  compound  is  also  formed,  together 
with  hyponitric  acid,  when  nitric  oxide 
comes  in  contact  with  oxygen  or  atmo- 
spheric air.  It  may  be  obtained  quite  pure, 
and  free  from  any  other  compound  of  oxygen 
and  nitrogen,  by  mixing  4  volumes  of  nitric 
oxide  with  1  volume  of  oxygen,  in  a  vessel 
surrounded  with  a  freezing  mixture  capable 
of  producing  an  intense  degree  of  cold.  A 
green  liquid  is  then  formed,  which  emits 
red  fumes,  and  is  decomposed  by  water  in  a 
similar  manner  to  hyponitric  acid.  The 
same  liquid  is  more  easily  obtained  by 
heating  1  part  of  starch  with  8  parts  of 
nitric  acid  of  specific  gravity  1*25,  and 
passing  the  evolved  gases,  first  through  a 
drying-tube  two  feet  long,  containing  fused 
chloride  of  calcium,  and  then  into  an  empty 
tube  cooled  down  to  — 20°  Fahr.  by  im- 
mersion in  a  mixture  of  pounded  ice  and 
crystallized  chloride  of  calcium. 

At  32°  Fahr.,  and  at  lower  temperatures, 
nitrous  acid  combines  readily  with  water, 
forming  a  blue  solution  ;  but  at  higher 
temperatures,  the  mixture  is  decomposed, 
nitric  oxide  being  rapidly  given  off,  and 
nitric  acid  remaining  in  solution.  The 
same  decomposition  takes  place  when  ni- 
trous acid  is  set  free  in  the  hydrated  state 
by  the  action  of  sulphuric  acid  on  a  nitrite. 

When  the  gas  evolved  by  the  action  of 
dilute  nitric  acid  on  starch,  is  passed  into  a 
solution  of  potash,  a  mixture  of  nitrite  and 
nitrate  of  potassium  is  formed ;  and  the 
latter,  being  the  less  soluble  of  the  two, 
may  be  removed  by  crystallization.  The 
remaining  solution,  when  evaporated,  yields 
a  white  deliquescent  salt,  which  is  the 
nitrite  of  potassium,  KN04  ;  its  solution, 
when  not  very  dilute,  gives  a  white  pre- 
cipitate with  nitrate  of  silver.  All  neutral 
nitrites  are  soluble  in  water,  the  least  solu- 
ble being  the  nitrite  of  silver  ;  hence  the 
precipitation  just  mentioned.  From  this 
silver-salt  dissolved  in  a  large  quantity  of 
water,  the  nitrite  of  any  other  metal  may  be 
formed,  by  mixing  the  solution  with  the 
chloride  of  that  metal ;  thus,  nitrite  of  silver 
and  chloride  of  copper  yield  a  precipitate 
of  chloride  of  silver,  and  a  solution  of  nitrate 
of  copper. 

Nitrites  are  also  formed  in  the  decom- 
position of  certain  nitrates  by  heat :  thus, 
common  nitre  kept  in  a  state  of  fusion  for 
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a  long  time,  gives  off  oxygen,  and  is  par- 
tially converted  into  nitrite  of  potassium. 
Nitrite  of  lead  may  be  formed  by  boiling 
a  solution  of  the  nitrate  with  metallic  lead  ; 
the  metal  then  takes  part  of  the  oxygen  from 
the  nitrate,  and  converts  it  into  a  nitrite, 
which  separates  from  the  liquid  in  yellow 
crystalline  scales.  The  composition  of  the 
nitrites  may  be  determined  in  the  same 
manner  as  that  of  the  nitrates  (p.  13, 
vol.  ii.) 

A  solution  of  nitrite  of  potassium,  heated 
with  chloride  of  ammonium,  yields  a  large 
quantity  of  pure  nitrogen  : 

KN04  +  NH4C1  =  KC1  +  4  HO  +  N. 

This  is  the  easiest  method  of  obtaining 
pure  nitrogen.  The  solution  of  nitrite  of 
potassium  must  be  alkaline ;  because,  if  it 
contains  excess  of  acid,  nitrous  and  nitric 
acid  will  be  given  off  as  well  as  nitrogen. 
The  best  mode  of  preparing  it,  is  to  pass 
the  nitrous  acid  vapour,  evolved  by  the 
action  of  nitric  acid  upon  starch,  into  a 
solution  of  potash,  till  the  liquid  becomes 
decidedly  acid,  and  then  add  a  sufficient 
quantity  of  potash  to  restore  the  alkaline 
reaction. 

Nitric  Oxide ,'or  Binoxide  of  Nitrogen.  N02. 

The  formation  of  this  compound  by  the 
action  of  nitric  acid  on  metals  has  already 
been  considered  (p.  12,  vol.  ii.)  The  best 
mode  of  preparing  it  is  to  put  some  cuttings 
of  copper  into  a  bottle  fitted  up  for  gene- 
rating gases  (Fig.  4,  p.  26,  vol.  i.),  and  pour 
in  moderately  strong  nitric  acid  through 
the  funnel.  The  upper  part  of  the  vessel 
immediately  becomes  filled  with  red  fumes 
of  nitrous  and  hyponitric  acid ;  but  these 
are  absorbed  by  the  water  in  the  trough, 
and  nothing  but  nitric  oxide  passes  through. 
This  gas,  when  pure,  is  transparent  and 
colourless  ;  but  if  you  lift  a  vessel  in  which 
you  have  collected  it  out  of  the  water,  the 
gas  immediately  turns  red  by  taking  up 
oxygen  from  the  air ;  and  on  again  im- 
mersing the  mouth  of  the  vessel  in  the 
water,  the  nitrous  and  hyponitric  acid  are 
absorbed,  and  the  liquid  rises  in  the  vessel. 

A  lighted  taper  is  extinguished  by  this 
gas ;  so  likewise  is  burning  sulphur ;  but 
phosphorus  introduced  into  it  in  a  state  of 
vivid  inflammation,  and  charcoal  previously 
heated  to  bright  redness,  continue  to  burn 
wiih  great  brilliancy.    Potassium  heated  in 


nitric  oxide  gas  absorbs  the  whole  of  the 
oxygen,  and  leaves  pure  nitrogen,  equal  in 
volume  to  half  that  of  the  original  gas  ; 
for  example,  100  cubic  inches  of  nitric  oxide 
yield  50  cubic  inches  of  nitrogen.  The 
decomposition  may  be  effected  by  means  of 
the  apparatus  represented  in  Fig.  25,  p.  296, 
vol.  i.  Now  the  specific  gravity  of  nitric 
oxide  is  1*039,  so  that  100  cubic  inches  of 
it  weigh  32*0316  grains  (p.  9,  vol.  ii.) ; 
moreover,  50  cubic  inches  of  nitrogen  weigh 
14*9830  grs.  ;  and  the  difference  between 
these  two  numbers,  which  is  the  weight  of 
the  nitrogen  in  the  gas,  is  17*0586  grs.,  or 
very  nearly  the  weight  of  50  cubic  inches 
of  oxygen.  Hence,  nitric  oxide  consists  of 
equal  volumes  of  nitrogen  and  oxygen  gases 
united  without  condensation.  Moreover, 
the  specific  gravity  of  nitrogen  is  to  that  of 
oxygen  as  14  to  16  ;  hence  the  composi- 
tion by  weight  is  14  parts  (1  eq.)  of  nitro- 
gen to  16  parts  (2  eq.)  of  oxygen. 

Nitrous  Oxide,  or  Protoxide  of  Nitrogen.  NO. 

1  have  already  observed  (p.  13,  vol.  ii.) 
that  certain  metals,  zinc  and  iron  for  ex- 
ample, when  immersed  in  dilute  nitric  acid, 
reduce  it  to  the  state  of  nitrous  oxide.  In 
fact,  when  zinc  is  gently  heated  in  nitric 
acid  of  specific  gravity  1*2,  diluted  with 
about  an  equal  weight  of  water,  a  colourless 
gas  is  given  off,  consisting  of  pure  nitrous 
oxide  ;  but  if  the  heat  be  increased,  red 
fumes  appear,  and  nitric  oxide  likewise 
passes  over. 

Nitrous  oxide  is,  however,  most  easily 
prepared  by  the  decomposition  of  nitrate  of 
ammonium  (NH4  .  N06).  This  salt,  which 
is  obtained  by  neutralising  ammonia  or  car- 
bonate of  ammonium  with  nitric  acid,  and 
evaporating  to  dryness,  contains  the  ele- 
ments of  2  eq.  of  nitrous  oxide  and  4  eq.  of 
water : 

NH4  .  N06  =  2  NO  +  4  HO, 

and  when  it  is  heated  in  a  flask  fitted  with 
a  cork  and  bent  tube,  nitrous  oxide  is  given 
off,  and  may  be  collected  over  warm  water  ; 
cold  water  absorbs  about  three-fourths  of 
its  volume  of  the  gas. 

Nitrous  oxide  is  a  colourless  gas,  of 
specific  gravity  1*5242.  It  has  no  odour, 
but  a  sweetish  taste.  In  its  behaviour  with 
combustible  bodies,  it  closely  resembles 
oxygen.  All  bodies  which  burn  in  the  air, 
burn  with  increased  splendour  in  nitrous 
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oxide,  though  not  so  brilliantly  as  in  pure 
oxygen.  The  gas  also  rekindles  a  slip  of 
wood  with  the  end  red-hot :  to  produce  this 
effect,  however,  the  extremity  must  be  in 
a  state  of  bright  glow;  whereas,  in  pure 
oxygen,  the  merest  spark  is  sufficient. 

Nitrous  oxide  explodes  with  hydrogen. 
When  a  mixture  of  equal  volumes  of  these 
gases  is  exploded  in  the  detonating  eudio- 
meter, water  is  formed,  and  a  volume  of 
nitrogen  left,  equal  to  the  original  volume 
of  the  gas.  Now  100  cubic  inches  of 
nitrous  oxide  weigh  46*990  grs.,  and  100 
cubic  inches  of  nitrogen  weigh  29*966  grs.; 
and  the  difference  between  these  numbers, 
or  17*024  grains,  must  be  the  weight  of 
oxygen  contained  in  the  100  cubic  inches 
of  nitrous  oxide  ;  but  this  is  the  weight  of 
50  cubic  inches  of  oxygen.  The  gas  is 
therefore  composed  of  2  volumes  of  nitro- 
gen and  1  volume  of  oxygen,  condensed 
into  2  volumes.  Its  composition  may  also 
be  determined,  like  that  of  nitric  oxide,  by 
burning  potassium  in  it. 

Nitrous  oxide,  when  inhaled,  produces 
peculiar,  intoxicating  effects,  somewhat  like 
those  occasioned  by  drinking  spirituous 
liquors,  but  of  short  duration,  and  gene- 
rally speaking,  not  followed  by  depression 
or  any  unpleasant  symptoms.  Different 
persons  are  variously  affected  by  it ;  some 
laugh  immoderately  ;  others  exhibit  pug- 
nacious propensities  ;  but  almost  all  show 
an  intense    desire  for  muscular  exertion. 

1  do  not,  however,  recommend  you  to  try 
experiments  of  this  nature ;  there  is  nothing 
to  be  learned  from  them,  and  bad  effects 
may  possibly  arise,  especially  if  the  gas 
be  impure.  All  the  other  compounds  of 
oxygen  and  nitrogen  act  very  injuriously 
on  the  respiratory  organs. 

A  comparison  of  the  properties  of  this 
and  the  preceding  compound,  presents  some 
remarkable  points  of  interest.  First,  with 
regard  to  the  laws  of  combination  by  volume. 
When  gases  combine  in  equal  volumes,  they 
unite  without  condensation  :  thus  1  volume 
of  oxygen  and  1  volume  of  nitrogen,  form 

2  volumes  of  nitric  oxide ;  similarly  with 
hydrochloric  acid  (p.  193,  vol.  i.)  But 
when  the  volumes  of  the  combining  gases 
are  unequal,  condensation  takes  place  ;  and 
in  particular,  when  2  volumes  of  one  gas 
combine   with    1    volume   of  another,    the 

3  volumes  of  the   original  gases  are  con- 


densed by  combination  into  2  volumes. 
Nitrous  oxide  affords  one  example  of  this 
law,  which  is  further  illustrated  by  the 
composition  of  hypochlorous  acid,  sulphu- 
retted hydrogen,  and  sulphurous  acid. 

Secondly,  with  regard  to  the  stability 
and  chemical  activity  of  compounds.  It  is 
a  general  rule  that  the  greater  the  quantity 
of  any  element  contained  in  a  compound, 
the  more  easily  does  the  compound  give  up 
the  whole  or  a  portion  of  that  element.  Of 
this  law  there  are  numerous  examples;  for 
instance,  peroxide  of  manganese  (Mn02) 
readily  gives  up  one-third  of  its  oxygen 
when  heated  to  redness  ;  but  the  remain- 
ing portion  can  only  be  separated  from  the 
metal  by  ignition  in  contact  with  a  reducing 
agent,  such  as  hydrogen  or  charcoal.  Now 
in  nitric  and  nitrous  oxide,  we  find  an  ex- 
ception to  this  law.  The  former  contains 
twice  as  much  oxygen  as  the  latter,  united 
with  a  given  quantity  of  nitrogen,  but 
nevertheless  retains  it  with  much  greater 
force,  exhibiting  but  little  tendency  to  give 
it  up  to  combustible  bodies,  and,  on  the 
contrary,  absorbing  more  of  that  element 
with  avidity  from  the  air — whereas  nitrous 
oxide  shows  no  tendency  to  take  up  an 
additional  portion  of  oxygen,  and  in  its 
behaviour  with  combustible  bodies,  ap- 
proaches closely  to  oxygen  itself.  Similar 
anomalies  are  exhibited  by  the  compounds 
of  oxygen  and  chlorine ;  chlorous  acid  is 
much  less  explosive  than  hypochlorous 
acid,  and  perchloric  acid  is  more  stable 
than  chloric  acid.  It  is  important  to  notice 
these  exceptional  cases  ;  but  at  present  we 
are  wholly  unable  to  account  for  them,  that 
is  to  say,  to  connect  them  with  any  general 
fact  or  law  with  which  we  are  better  ac- 
quainted. A  complete  investigation  of  them 
would  probably  throw  great  light  on  the 
intimate  nature  of  chemical  compounds. 

NITROGEN    AND    HYDROGEN. 

Ammonia,  NH3. — Ammonium,  NH4. 

When  animal  and  vegetable  substances 
undergo  spontaneous  decomposition,  or  are 
subjected  to  destructive  distillation  at  high 
temperatures,  a  variety  of  products  are 
formed,  among  which  is  a  compound  of 
hydrogen  and  nitrogen  called  Ammonia. 
This  substance,  which  is  gaseous  in  the 
free  state,  is  readily  soluble  in  water,  and 
the    solution    constitutes    the    well-known 
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liquid  commonly  called  Spirit  of  Hartshorn, 
because  it  was  originally  obtained  from  the 
horns  of  deer  by  distillation  at  a  high  tem- 
perature. This  liquid  possesses  strong 
alkaline  properties,  and  when  mixed  with 
acids,  yields  a  series  of  crystallizable  salts, 
analogous  to  the  salts  of  potassium,  sodium, 
&c.  These  salts  all  contain  the  group  of 
elements  NH4,  to  which  the  name  of  Am- 
monium is  given  ;  thus,  we  have  the  chlor- 
ide of  ammonium,  NH4  CI ;  the  sulphate, 
3NH4  S04;  the  nitrate,  NH4  N06,  &c. 
These  salts  afford  another  example  of  a  group 
of  elements  playing  the  part  of  a  simple 
substance,  and  passing  as  a  whole  from  one 
state  of  combination  to  another  (see  p.  317, 
vol.  i.)  The  group  NH4  occupies,  indeed, 
the  same  position  in  the  ammonium-salts 
as  the  single  element  potassium  in  the 
potassium-salts;  and,  moreover,  the  NH4 
in  these  salts  may  be  driven  out  and  re- 
placed by  an  equivalent  quantity  of  potas- 
sium, sodium,  calcium,  and  other  metals. 

This  last-mentioned  property  furnishes 
us  with  the  means  of  obtaining  ammonia 
in  the  free  state.  For  this  purpose,  the 
chloride  of  ammonium — a  very  common 
substance,  well  known  in  the  arts  by  the 
name  of  sal-ammoniac — is  heated  in  a  flask 
with  twice  its  weight  of  quicklime  (oxide 
of  calcium)  ;  the  chlorine  of  the  sal-ammo- 
niac then  passes  over  to  the  calcium  ;  1  eq. 
of  the  hydrogen  unites  with  the  oxygen  of 
the  lime,  forming  water,  which  is  retained 
by  the  chloride  of  calcium  ;  and  the  re- 
maining elements  (1  eq.  nitrogen  and  3  eq. 
hydrogen)  pass  off'  in  the  form  of  gaseous 
ammonia : — 

NH4  CI  -|-  CaO  —  CaCl  +  HO  +  NH3. 

The  best  mode  of  heating  the  materials 
is  to  place  the  flask  over  a  charcoal  chauffer, 
or  in  a  basin  filled  with  sand  and  supported 
over  a  lamp  :  the  naked  flame  of  a  lamp 
is  almost  sure  to  crack  a  glass  vessel  con- 
taining nothing  but  solid  materials.  The 
gas  is  very  rapidly  absorbed  by  water,  and 
therefore  must  be  collected,  either  over 
mercury,  or  by  displacement,  as  shown  in 
Fig.  10,  p.  114,  vol.  i. ;  large  bottles  are 
easily  filled  with  it  in  this  manner. 

Ammonia,  under  ordinary  circumstances 
of  pressure  and  temperature,  is  a  trans- 
parent and  colourless  gas,  of  specific  gravity 
0*589,  or  rather  more  than  half  as  heavy  as 
common  air.     By  exposure  to  the  degree 


of  cold  produced  by  a  mixture  of  ice  and 
i  crystallized  chloride  of  calcium  ( — 20° 
Fahr.),  it  is  condensed  into  a  colourless 
and  very  mobile  liquid ;  and  a  still  greater 
degree  of  cold  converts  it  into  a  colourless, 
translucent,  crystalline  solid,  heavier  than 
the  liquid.  The  gas  has  a  most  powerful 
and  suffocating  odour,  and  attacks  the  eyes 
very  strongly,  exciting  a  copious  flow  of 
tears.  In  the  pure  state  it  is  wholly  irre- 
spirable  ;  animals  immersed  in  it  die  in- 
stantly. When  largely  diluted  with  air, 
however,  it  produces  an  exhilarating  effect. 
It  is  strongly  alkaline,  reddening  the  yellow 
colour  of  turmeric,  turning  violet-juice 
green,  and  restoring  the  blue  colour  of 
litmus  which  has  been  reddened  by  acids. 
When  it  comes  in  contact  with  acid  gases, 
dense  white  fumes  are  produced,  arising 
from  the  formation  of  an  ammoniacal  salt. 
Thus,  ammonia  (NH3)  and  hydrochloric 
acid  (HC1),  form  the  chloride  of  ammonium 
(NH4C1.)  The  effect  may  be  strikingly 
exhibited  by  filling  two  large  bottles  with 
the  gases,  and  then  placing  them  with  their 
mouths  together. 

Ammoniacal  gas  is  feebly  combustible, 
and  burns  with  a  blue  light  in  immediate 
contact  with  the  flame  of  a  candle  ;  but  the 
combustion  does  not  go  on.  It  does  not 
support  the  combustion  of  other  bodies. 

If  a  glass  tube,  having  a  couple  of  pla- 
tinum wires  inserted  into  it  (as  at  a,  bt 
Fig.  14,  p.  149,  vol.  i.),  and  standing  over 
mercury,  be  filled  with  ammoniacal  gas, 
and  a  succession  of  electric  sparks  passed 
between  the  wires  for  a  considerable  time, 
the  ammonia  will  be  completely  decom- 
posed, its  volume  being  doubled,  and  the  re- 
sulting gaseous  mixture  being  found  to  con- 
sist of  1  volume  of  nitrogen  and  3  volumes 
of  hydrogen. 

Ammonia  is  therefore  composed  of  1  vo- 
lume of  nitrogen  and  3  of  hydrogen,  con- 
densed into  2  volumes,  so  that  its  specific 
gravity,  by  calculation,  is  : 


0-972  -f-  3  x  0-0693 


=±  0-580, 


which  is  very  near  to  that  found   by  ex- 
periment. 

Moreover,  since  nitrogen  is  14  times 
as  heavy  as  hydrogen,  the  proportion,  by 
weight,  must  be  14  parts  (1  eq.)  of  nitrogen, 
and  3  parts  (3  eq.)  of  hydrogen  ;  this  com- 
position is  expressed  by  the  formuls  NH3. 
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Ammoniacal  gas  is  very  rapidly  absorbed 
by  water,  that  liquid,  at  ordinary  tempera- 
tures, taking  up  670  times  its  volume  of 
the  gas.  A  striking  mode  of  showing  the 
absorption  is  to  fill  a  large  bottle  with  the 
gas  by  displacement,  close  the  mouth  with 
a  glass  plate,  dip  it  under  water,  and  remove 
the  plate ;  the  water  will  rush  in  violently, 
and  if  the  gas  be  pure,  will  completely  fill 
the  bottle. 

The  aqueous  solution  of  ammonia  is 
prepared  by  passing  the  gas  into  water. 
The  gas  is  evolved  from  a  mixture  of  equal 
weights  of  pounded  sal-ammoniac,  and 
lime  which  has  been  previously  slaked  in 
a  covered  vessel,  to  protect  it  from  the 
carbonic  acid  of  the  air.  The  mixture  is 
put  into  a  flask,  and  mixed  with  a  quantity 
of  water  sufficient  to  make  it  aggregate 
into  lumps.  To  form  the  solution,  the 
apparatus  represented  in  Fig.  19  (p.  194, 
vol.  i.)  may  be  used,  the  wash-bottle  con- 
taining a  small  quantity  of  water,  or,  better, 
of  strong  ammonia  prepared  by  a  previous 
operation. 

Aqueous  solution  of  ammonia  is  lighter 
than  water  ;  the  strongest  has  a  specific 
gravity  of  0*875,  and  contains  39*5  per 
cent,  of  ammonia.  As  the  strength  dimin- 
ishes, the  specific  gravity  increases ;  a  solu- 
tion containing  25*37  per  cent,  of  ammonia 
has  a  specific  gravity  of  0*9054,  and 
a  solution  containing  9*5  per  cent  has  a 
specific  gravity  of  0*9692.  The  solu- 
tion, like  the  gas,  is  powerfully  alka- 
line ;  it  has  the  same  odour  as  the  gas,  and 
an  acrid  taste  ;  when  strong,  it  blisters  the 
tongue  and  skin.  A  strong  solution  gently 
heated,  gives  off  the  gas  freely ;  this  is  a 
convenient  method  of  obtaining  ammo- 
niacal gas  for  experimental  purposes. 

Chlorine  gas,  passed  through  a  solution 
of  ammonia,  combines  with  the  hydrogen 
and  sets  the  nitrogen  free.  This  is  one 
mode  of  obtaining  nitrogen  gas ;  but  it  is 
not  so  convenient  as  those  already  men- 
tioned. 

Ammonia  (NH3)  in  union  with  water 
(HO)  may  be  regarded  as  the  oxide  of 
ammonium,  NH4  O  ;  and  corresponding  to 
this,  we  have,  as  already  observed,  the  chlor- 
ide, NH4C1,  the  sulphate,  NH4S04,  &c. 
Now,  when  a  solution  of  either  of  these 
salts  is  boiled  with  potash  (KO),  the  potas- 
sium and  ammonium  change  places,  chlor- 
ide of  potassium  remaining  in  solution,  and 


oxide  of  ammonium  (or  ammonia  and  water) 
being  given  off:  thus: 

NH4  CI  +  KO  =  KC1  +NH4  O. 

The  ammonia,  as  it  escapes,  may  easily  be 
recognised  by  its  odour,  by  its  power  of 
restoring  the  blue  colour  of  reddened  lit- 
mus, and  by  forming  dense  white  fumes 
with  hydrochloric  acid.  This  is  the  method 
by  which  ammonia  is  always  detected  in 
combination  : — The  solution  supposed  to 
contain  it  is  mixed  with  potash  in  a  glass 
tube,  and  gently  heated — a  piece  of  moist- 
ened red  litmus  paper  being  held  in  the 
mouth  of  the  tube,  not  touching  the  sides; 
or  a  glass  rod  dipped  in  hydrochloric  acid 
(not  strong  enough  to  fume  by  itself)  being 
held  over  the  tube.  Carbonate  of  sodium, 
or  slaked  lime,  may  also  be  used  instead 
of  the  potash. 

Ammoniacal  salts  are  further  distin- 
guished by  the  manner  in  which  they  are 
affected  by  heat.  Those  which  contain 
volatile  acids,  such  as  the  chloride,  sul- 
phate, and  carbonate,  are  completely  driven 
off  in  vapour,  when  heated ;  and  those 
which  contain  fixed  acids,  such  as  the 
phosphate  and  borate,  are  decomposed, 
ammonia  escaping,  and  the  acid  remaining 
in  the  vessel. 

The  detailed  description  of  the  salts  of 
ammonia  belongs  properly  to  another  part 
of  our  course ;  but  a  slight  sketch  of  the 
more  important  among  them  may  be  advan- 
tageously introduced  in  this  place. 

The  great  source  of  ammonia  is  the 
destructive  distillation  of  organic  sub-? 
stances.  Coal  heated  to  redness  in  iron 
cylinders  for  the  preparation  of  illumi- 
nating gas,  and  bones  and  other  animal 
refuse  treated  in  a  similar  manner  for  the 
production  of  animal  charcoal,  yield  a 
variety  of  products,  among  which  is  a  dark- 
coloured,  watery  liquid,  containing  a  con- 
siderable quantity  of  ammonia.  On  neu- 
tralising this  liquid  with  hydrochloric  acid, 
chloride  of  ammonium  (NH4C1)  is  obtained, 
and  may  be  separated  from  the  liquid  by 
evaporation  ;  it  is  afterwards  purified  by 
repeated  solution  and  recrystallization. 
This  salt  was  formerly  obtained  from 
Egypt,  where  it  is  prepared  by  subliming 
the  soot  of  camels'  dung  ;  but  the  sources 
above  mentioned  now  yield  it  at  a  much 
cheaper  rate. 

The  sulphate  of  ammonium  (NH4S04)  is 
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likewise  obtained  by  saturating  the  ammo- 
niacal  liquor  of  the  gas-works  with  sul- 
phuric acid,  and  purifying  the  product  by 
repeated  crystallization.  This  salt  is  much 
used  as  a  manure. 

When  chloride  of  ammonium  is  heated 
with  chalk  (carbonate  of  calcium),  two  new 
compounds  are  formed,  viz.  chloride  of 
calcium  and  carbonate  of  ammonium,  the 
latter  of  which  rises  in  vapour,  and  con- 
denses as  a  sublimate  in  the  cold  part  of 
the  apparatus.  This  substance,  when  ex- 
posed to  the  air,  either  in  the  solid  state  or 
in  solution,  gives  off  ammonia,  and  is  con- 
verted into  a  new  salt  containing  a  larger 
proportion  of  carbonic  acid ;  hence  it  always 
smells  strongly  of  ammonia.  It  is  the 
principal  ingredient  in  smelling-salts. 

Nitrate  of  ammonium  (NH4  N06)  is  pre- 
pared by  adding  nitric  acid  to  a  solution 
of  the  carbonate,  as  long  as  carbonic  acid 
is  given  off;  it  forms  long  prismatic  crys- 
tals. This  salt,  when  heated,  does  not  sub- 
lime unchanged,  but  undergoes  complete 
decomposition,  yielding  nothing  but  water 
and  nitrous  oxide. 

Sulphide  of  ammonium  (NH4S)  is  formed 
by  passing  sulphuretted  hydrogen  through 
a  solution  of  ammonia,  till  it  is  no  longer 
absorbed  ;  the  solution  then  contains  the 
compound  NH4S  .  HS.  This  liquid  is  much 
used  in  analysis  for  precipitating  certain 
metals  from  their  solutions.  Iron,  nickel, 
cobalt,  manganese,  zinc,  aluminum,  chro- 
mium, and  some  of  the  rarer  metals,  are  not 
thrown  down  from  their  solutions  by  sul- 
phuretted hydrogen;  but  sulphide  of  am- 
monium precipitates  them  immediately. 

Ammonia  exists  in  the  atmosphere,  being 
constantly  exhaled  from  decomposing  ani- 
mal and  vegetable  matter.  The  quantity, 
which  is  very  small,  is  determined  by  pass- 
ing a  measured  volume  of  air  for  a  long 
time  through  hydrochloric  acid,  then  evap- 
orating the  solution,  and  weighing  the 
chloride  of  ammonium  which  remains.  In 
this  manner,  it  has  been  found  that  ten 
million  parts  of  air  contain  0*098  of  am- 
monia in  the  day-time,  and  0*169  in  the 
night ;  the  mean  of  these  quantities  is 
0*133. 

The  ammonia  in  the  air,  small  as  it  is  in 
quantity,  appears  to  be  the  principal  source 
from  which  plants  derive  their  nitrogen. 
It  exists  in  the  air,  not  as  pure  ammonia, 


but  as  carbonate,  and  in  that  form  is 
absorbed  by  the  leaves  of  plants,  and  like- 
wise brought  down  to  the  ground  by  rain, 
and  thus  conveyed  to  the  roots.  Rain 
water  or  snow  collected  in  the  open  country, 
yields  carbonate  of  ammonia  when  distilled ; 
and  if  mixed  with  a  small  quantity  of  sul- 
phuric, nitric,  or  hydrochloric  acid,  and 
evaporated,  leaves  a  residue  of  ammoniacal 
salt. 

For  plants  growing  in  a  state  of  nature, 
the  quantity  of  ammonia  existing  in  the 
air  is  sufficient ;  the  small  proportion  being 
compensated  by  the  immense  mass  and  con- 
stant circulation  of  the  atmosphere.  But 
cultivated  plants,  especially  those  which 
are  grown  for  food,  require  a  larger  quan- 
tity. All  the  components  of  the  animal 
body,  excepting  fat,  contain  nitrogen.  Now, 
the  bodies  of  animals  are  built  up  of  matter 
derived  from  plants.  Some  animals,  in- 
deed, feed  upon  others  ;  but  the  latter  sub- 
sist on  vegetable  food — so  that,  in  fact,  the 
matter  of  which  the  animal  body  is  com- 
posed, is  in  all  cases  derived,  either  directly 
or  indirectly,  from  the  vegetable  kingdom. 
Hence  it  follows,  that  unless  animals  can 
obtain  their  nitrogen  from  the  air,  or  from 
some  other  inorganic  source — which  does 
not  appear  to  be  the  case — the  nutritive 
power  of  vegetables  must  depend,  to  a 
great  extent,  on  the  quantity  of  nitrogen 
which  they  contain  ;  and  indeed,  the  parts 
of  plants  which  are  found  to  possess  the 
highest  nutritive  power,  viz.  the  seeds  of 
wheat  and  the  other  cereal  grasses,  and 
of  leguminous  plants,  such  as  the  pea  and 
bean,  are  precisely  those  which  contain  the 
largest  quantity  of  nitrogen.  Now,  in  the 
cultivated  state  of  these  plants,  the  nitro- 
genized  principles  are  much  more  abun- 
dantly developed  than  in  the  natural  state  ; 
and  to  produce  this  effect,  especially  with 
the  rapidity  demanded  by  the  wants  of 
a  numerous  population,  a  quantity  of  am- 
monia is  required  greater  than  that  which 
the  atmosphere  can  supply.  This  is  one 
cause  of  the  utility  of  stable-manure,  guano, 
and  other  substances  containing  large  quan- 
tities of  animal  matter  in  a  state  of  decom- 
position. 

It  is  not  quite  decided  whether  the  free 
nitrogen  in  the  air  contributes  directly  to 
the  nutrition  of  plants.  Some  recent  ex- 
periments appear  to  show  that  it  does  so ; 
they  are  not,  however,  very  conclusive  ;  and 
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from  what  we  know  of  the  little  tendency 
of  nitrogen  in  the  free  state  to  enter  into 
comhination  with  other  bodies,  it  is  proba- 
ble that  the  quantity  supplied  to  the  plant 
in  that  form  is  not  very  great.  On  the 
contrary,  we  know  that  nitrogen,  as  it  exists 
in  ammonia,  passes  with  the  utmost  facility 
into  other  forms  of  combination  ;  and 
moreover,  it  is  found  by  direct  experiment, 
that  the  addition  of  ammonia  to  the  air  or 
the  soil  in  which  plants  grow,  has  the  most 
decided  effect  in  stimulating  their  growth 
and  luxuriance.  This  fact,  coupled  with 
the  known  effect  of  animal  manure  in  fa- 
vouring the  development  of  plants,  espe- 
cially of  their  most  highly  nitrogenized 
portions,  leaves  but  little  doubt  that  the 
greater  part  of  the  nitrogen  which  plants 
contain,  is  supplied  to  them  in  the  form  of 
ammonia.  We  shall  return  to  this  subject 
hereafter. 

Metallic  Nitrides. 

Nitrogen  does  not  readily  combine  with 
metals  :  with  some  of  them,  however,  it 
forms  compounds  analogous  to  ammonia  ; 
thus,  with  potassium  and  with  mercury  it 
forms  the  compounds  NK3  and  NHg3. 
Moreover,  there  exist  whole  classes  of 
salts  containing  nitrogen  united  with  metals 
and  other  substances,  in  such  a  manner  as 
to  form  compounds  which  closely  resem- 
ble the  salts  of  ammonia  in  composition, 
and  may  be  conceived  to  be  formed  from 
the  latter  by  the  removal  of  the  whole  or 
a  part  of  the  hydrogen,  and  the  substitution 
of  an  equivalent  quantity  of  metal  in  its 
place.  Thus,  when  a  solution  of  chloride 
of  mercury  (Hg  CI)  is  mixed  with  a  slight 
excess  of  ammonia,  a  white  precipitate  is 
formed,  consisting  of  N  (H2  Hg2)  CI,*  dif- 
fering, therefore,  from  chloride  of  ammo- 
nium (NH4C1)  only  in  the  substitution  of 
2  eq.  of  mercury  for  2  eq.  of  hydrogen. 
On  boiling  the  white  precipitate  just  men- 
tioned in  a  solution  of  sal-ammoniac,  a  new 
compound  is  formed,  consisting  of  N(H3 
Hg)  CI ;  in  this  compound,  only  1  eq.  of 
hydrogen  is  replaced  by  mercury.  Similar 
compounds  are  formed  by  platinum  ;  for 
example,  there  is  a  compound,  composed 
of  N  (H  3 Ft)  O,  differing  from  oxide  of  am- 

*  The  symbols  H.2  and  Hg2  are  enclosed  in  par- 
enthesis to  indicate  that  they  are  to  be  regarded 
as  together  equivalent  to  the  4  eq.  of  hydrogen  in 
sal-ammoniac. 


monium  only  in  the  substitution  of  1  eq.  of 
platinum  for  hydrogen. 

All  these  compounds  will  be  considered 
in  detail  hereafter  ;  but  at  present  we  may 
notice  the  remarkable  similarity  which  they 
indicate  between  hydrogen  and  the  metals. 
Of  this  resemblance,  indeed,  we  have  already 
seen  numerous  instances  in  the  action  of 
acids  on  metals  and  metallic  oxides.  When 
zinc  is  immersed  in  hydrochloric  acid 
(chloride  of  hydrogen),  chloride  of  zinc  is 
formed,  and  hydrogen  is  separated  ;  and 
when  zinc  is  immersed  in  solution  of  chlor- 
ide of  copper,  chloride  of  zinc  is  also  formed, 
and  copper  separated  ;  in  the  one  case,  zinc 
takes  the  place  of  hydrogen,  in  the  other  it 
takes  the  place  of  copper — and  the  first  in- 
stance, like  the  second,  may  be  regarded  as 
the  substitution  of  one  metal  for  another. 
It  may  appear  strange,  on  first  considera- 
tion, to  speak  of  hydrogen  as  a  metal,  seeing 
that  it  is  known  to  us  only  as  a  transparent 
and  colourless  gas.  It  must,  however,  be 
remembered,  that  the  existence  of  a  body 
in  the  solid,  liquid,  or  gaseous  state,  is 
entirely  dependent  on  pressure  and  temper* 
ature  ;  mercury  above  600°,  other  metals  at 
higher  temperatures,  and  potassium  and 
sodium  even  at  lower  temperatures,  are 
transparent  and  colourless  gases,  just  like 
hydrogen  under  ordinary  circumstances  ; 
and  it  is  very  possible  that,  at  temperatures 
lower  than  any  yet  attained,  hydrogen  may 
exist  in  the  liquid  and  solid  states.  Be  this, 
however,  as  it  may,  we  may  safely  assert 
that,  as  far  as  its  chemical  relations  are 
concerned,  hydrogen  is  a  metal. 


Animal  Existence. — All  the  actions 
and  movements  of  the  animal  world  may  be 
divided  into  three  classes, — involuntary, 
instinctive,  and  rational  :  the  former  being 
common  to  every  vital  structure,  both  ani- 
mal and  vegetable;  and  the  two  latter  being 
possessed,  in  various  proportions,  both  by 
man  and  every  class  of  the  lower  animals. 
Instinct  is  a  natural  propensity  prior  to 
experience,  and  independence  of  instruc- 
tion, tending  to  self-preservation  or  the 
perpetuity  of  the  race;  while  rational  actions, 
are  always  the  result  of  instruction  or  de- 
liberation, directed  to  some  end  of  which 
the  animal  is  conscious,  and  for  the  accom- 
plishment of  which  he  is  capable  of  se- 
lecting and  adapting  appropriate  means. 
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THE    FORGOTTEN    HOME    OF    PIRANUS. 


CHAPTER  I. 

Ah  !  there  are  many  homes,  that  buried  deep 
In  sand  or  rubbish,  or  o'tirgrown  with  trees, 
Twere  good  to  think,  of. 

On  !  on  through  this  lone  wilderness,  with 
its  gorse  and  heath,  intermingling  hues  of 
bright  yellow  and  the  softest  purple  !  Look 
around !  Where  heath  preponderates,  it 
seems  as  if  a  purple  light  was  shed  upon  the 
moor ;  where  the  gorse  stands  thick,  and 
"bristling  with  thorn-surrounded  bl'ossoms, 
memory  recals  to  mind  the  wild  and  legend- 
haunted  spots  whereon  they  grow — those 
mountain  gorses  which  teach  the  passer-by, 
as  from  an  academic  chair,  canopied  with  the 
blue  heavens,  that  although  placed  high,  they 
shun  not  to  shelter  many  a  sweet  songster, 
that  soars  at  dawn  of  day  from  amid  their 
thorny  citadels  ;  perchance  the  timid  leveret 
or  coney — feeble  folks,  that  own  no  other 
hiding-places — have  also  reposed  there. 

Now  we  tread  on  sand,  and  the  gorse  and 
heath,  children  of  the  desert,  proceed  no 
further ;  not  a  blade  of  grass  relieves  the 
dreary  aspect  of  the  scene,  save  only  a  few 
tufis  of  the  coarse  sea-bent,  with  its  lilac 
flowers.  Far  as  the  eye  can  reach  extends 
a  waste  of  sand,  with  a  grey  brotherhood  of 
solitary  mounds,  blown  up  by  the  fury  of 
the  winds,  and  assuming  the  character  of 
hills  and  valleys,  yet  smooth,  solitary  and 
herbless;  and  the  further  we  advance,  the 
louder  is  heard  the  hollow  and  mournful 
sound  of  those  fitful  gusts  of  wind,  which 
caused  heretofore  such  utter  ruin  in  this 
once  peopled  district. 

Hark  to  the  sullen  roar,  the  deep  and 
melancholy  boomings  of  the  waves,  now 
rushing  impetuously  against  the  barrier 
rocks,  now  angrily  retiring  from  the  bleak 
and  barren  belt  of  sand,  that  encircles  St. 
Pieran's  Bay!  Not  a  moving  object  meets 
the  eye,  no  signs  of  life  are  here,  the  scene  is 
cheerless  and  monotonous  beyond  expres- 
sion. Those  who  look  carefully  among  the 
sand-hills,  where  they  verge  upon  the  ocean, 
may  see  among  their  openings  crests  of 
white  foam,  tossing  and  subsiding,  or  fol- 
lowing one  the  other  in  rapid  succession ; 


when  the  wind  blows  from  the  sea  they  rise 
much  higher,  and  give  to  this  wild  spot  a 
deeper  character  of  loneliness  and  extent. 

A  few  steps  further  and  we  reach  the  great 
mound,  beneath  which  an  ancient  church  is 
buried.  A  narrow  winding  path  leads  to 
the  spot,  and  all  view  of  even  the  crested 
billows  is  shut  out  by  a  succession  of  sand- 
hills, varying  in  height  and  size,  and  casting 
their  dark  shadows  in  deep  sandy  hollows, 
which  are  equally  without  streams  or  grass. 

Centuries,  crowded  with  strange  events, 
have  come  and  gone  since  a  primitive 
looking  vessel  anchored  in  St.  Pieran's 
Bay,  and  a  company  of  strangers  landed 
on  her  shores.  You  might  have  seen  the 
natives  running  in  all  directions  towards 
the  sea;,  women  with  infants  in  their  arms, 
followed  by  troops  of  children  ;  men  armed 
with  spears  ;  and  half-grown  boys,  picking 
up  huge  stones  as  they  ran,  all  evidently 
intent  on  resisting  any  hostile  attempts, 
if  need  required.  The  appearance  of  the 
strangers,  however,  denoted  rather  peace 
than  war.  Their  chief  was  apparently  be- 
tween thirty  and  forty  years  of  age,  unarmed, 
and  of  a  prepossessing  countenance.  A 
female,  somewhat  advanced  in  life,  stood 
beside  him — a  half  barbarian,  some,  per- 
chance, in  this  polished  age  might  call  her, 
for  she  had  nought  of  the  adorning  which 
often  pertains  to  superior  rank  in  this  our 
day  ;  but  her  look  was  tranquil,  even 
heavenly,  and  she  bore  the  mien  of  one  who 
felt  that  she  stood  by  right  among  her 
brethren. 

The  wild  people  gathered  round,  but  no 
longer  intent  on  mischief;  for  the  quiet 
demeanour  of  Piranus,  and  especially  the 
loving  look  of  his  noble-minded  mother, 
disarmed  them.  "We  come,  my  friends," 
he  said,  speaking  by  the  aid  of  one  who  un- 
derstood the  language  of  the  country — "  we 
come  as  friends  to  friends,  bringing  glad 
tidings  of  that  gracious  Being  who  looks 
upon  us  from  the  heaven  wherein  he  dwells, 
and  listens  to  all  our  words.  We  have  left 
our  distant  homes,  and  purpose,  by  your 
good  leave,  to  remain  among  you,  hoping 
to  teach  you  much  that  will  better  your 
condition,  and  enable  you  to  cultivate  to 
more  advantage  the  pleasant  fields  by  which 
you  are  surrounded.  We  simply  ask  per- 
mission to  build  huts,  and  dwell  peaceably 
within  them  ;  you  may  readily  perceive  that 
we  cannot  harm  you,  for  we  have  neither 
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swords  nor  spears,  nor  yet  bows  and  arrows, 
wherewith  to  invite  or  repel  aggression." 

11  You  speak  fairly,"  answered  a  fierce 
looking  chief,  named  Caral ;  "  come  with 
me,  and  I  will  lead  you  to  a  wide  expanse 
of  waving  grass,  and  a  clear  stream  of  water, 
with  a  grove  and  plenty  of  underwood,  such 
as  we  use  for  wattled  dwellings ;  no  one 
shall  disturb  you,  and  if  you  want  pro- 
visions, our  people  can  supply  them." 

Would  you  know  something  more  con- 
cerning Piranus  and  his  mother  Wingela, 
listen,  and  I  will  tell  you.  Their  names  have 
long  been  to  me  as  household  words,  and  I 
love  to  think  of  them  when  remembering  the 
changed  aspect  of  their  once  pleasant  dwell- 
ing-place. 


The  parents  of  Piranus  were  persons  of 
high  rank  in  their  native  land,  if  the  term 
may  be  applied  to  a  condition  of  society 
where  the  refinements  of  civilized  life  were 
utterly  unknown.  We  have  reason  to 
believe  that  the  ancient  inhabitants  of  Ire- 
and,  equally  with  those  of  Britain,  abode 
in  wattled  or  stone  huts  ;  that  many  lived 
by  the  chase,  while  others  were  obliged  to 
content  themselves  with  roots  and  fare  of 
the  coarsest  description  ;  and  that  as  re- 
garded their  religion,  they  had  no  correct 
ideas  of  a  Supreme  Being,  but  rather  wor- 
shipped imaginary  divinities,  and  often  with 
sanguinary  rites.  But  at  length  the  happy 
time  arrived,  when  strangers  from  a  distant 
land  brought  to  that  benighted  region  the 
glorious  truths  of  Christianity,  and  pre- 
pared a  way  for  subsequent  civilization. 
Piranus  heard  of  their  coming,  and  he  has- 
tened to  inquire  respecting  them  :  though 
brought  up  amid  the  darkness  of  Pagan- 
ism, he  was  a  man  of  strict  morality; 
one,  too,  who  aspired  to  the  highest  degree 
of  attainable  perfection;  and  when  he  list- 
ened to  the  words  which  told  of  a  life  to 
come,  and  of  a  creating  and  all-merciful 
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God,  conviction  reached  his  heart.  That 
natural  love  of  excellence  which  caused 
him  to  seek  after  the  best  things  within 
his  read),  shortly  afterwards  induced  him  to 
set  forth  on  an  expedition  to  Rome,  ar- 
dently desiring  to  visit  the  Christians  in 
that  city,  whose  blameless  lives  and  con- 
versation adorned  the  religion  which  thev 
professed.  Many  were  the  dangers  as  well 
as  hindrances  which  Piranus  had  to  sur- 
mount, but  he  did  not  heed  them  ;  and 
when  arrived  at  the  imperial  city,  he  dili- 
gently devoted  himself  to  the  study  of  the 
Holy  Scriptures  ;  he  read  also,  and  collected 
various  important  manuscripts,  till  having 
been  approved  by  those  whose  office  it  was 
to  prepare  candidates  for  the  ministry,  he 
received  full  permission  to  preach  the 
gospel  wherever  he  inclined.  Returning, 
therefore,  to  his  native  country,  accom- 
panied by  five  individuals  like-minded  with 
himself,  he  rejoiced  in  the  hope  of  conferring 
incalculable  benefits  on  the  companions  of 
his  boyhood's  days  ;  yet  not  on  them  only, 
for  thoughts  arose  within  him,  that  em- 
braced in  the  circle  of  their  affections  the 
widely  scattered  population  of  our  sister 
isle. 

The  class  of  the  Osoaigi,  to  which 
Piranus  belonged,  inhabited  one  of  the 
most  secluded  parts  of  Ireland — a  land  of 
bogs  and  forests,  and  wild  moors,  dwelt  in 
by  men  who  had  scarcely  emerged  from  a 
savage  state.  But  nothing  daunted,  either 
by  the  aspect  of  the  country,  or  the  un- 
civilized condition  of  the  inhabitants, 
Piranus  erected  his  dwelling  beside  the 
wild  and  wooded  lake  of  Fuaran,  with  the 
firm  resolve  of  devoting  his  time  and  talents 
to  the  instruction  of  his  benighted  country- 
men. Zealously  he  wrought  among  them, 
bringing  to  bear  the  knowledge  which  he  had 
acquired  when  in  Italy  with  such  effect 
upon  their  comfortless  condition,  that  at 
length,  the  desolate  and  neglected  region 
by  which  he  was  surrounded  began  to  yield 
abundantly  ;  flocks  and  herds  grazed  in  the 
meadows  ;  and  the  inhabitants,  laying  aside 
their  predacious  habits,  joyfully  embraced 
the  truth.  His  venerable  mother  Wingela, 
also,  with  all  his  relatives,  were  baptized,  in 
one  of  those  ample  streams  of  which  the 
waters,  hitherto  wasting  themselves  in  a 
wild  morass,  now  flowed  tranquilly  among 
fields  and  pastures,  apt  emblem  of  the 
change  which  Christianity  had  wrought. 


The  fame  of  Piranus  soon  spread  abroad  ; 
and  such  multitudes  resorted  to  him,  that 
where  but  a  few  years  before  no  sound  was 
heard,  except  the  rustling  of  the  wind 
among  trees,  or  the  song  of  innumerable 
birds  carolling  one  to  the  other — for  no  man 
disturbed  them — workmen's  hatchets  now 
woke  up  innumerable  echoes ;  huts  were 
speedily  erected,  and  a  considerable  village 
arose  beside  the  dwelling  of  Piranus.  Not 
only  did  the  clan  of  the  Osoaigi,  his  own 
near  kindred,  thus  congregate  together,  but 
strangers  came  from  afar,  some  as  residents, 
others  to  receive  instruction  ;  and  hence  it 
happened  that  the  home  of  Piranus  was 
thronged  with  visitors  from  all  parts  of 
Ireland. 

Piranus  desired  to  benefit  mankind.  He 
had  relinquished  the  companionship  of  kin- 
dred minds,  and  all  the  attractions  which 
Rome  afforded,  for  the  sake  of  preaching 
to  his  countrymen ;  but  he  naturally  loved 
retirement,  and  found  the  continual  inter- 
ruptions occasioned  by  such  a  concourse  of 
strangers  hard  to  bear.  Yet  still  from  day 
k)  day  went  on  the  same  routine  of  public 
and  private  duties,  and  when  at  length  it 
seemed  that  little  more  remained  to  be  done 
by  him,  he  desired  another  field  wherein  to 
labour  for  the  good  of  men.  Consulting 
therefore  with  his  mother  Wingela,  and  the 
five  friends  who  had  come  with  him  from 
Italy,  it  was  resolved  that  they  should  con- 
tinue in  the  homes  which  they  had  chosen, 
and  where  they  had  been  sedulously  occu- 
pied in  civilizing  and  instructing  the  in- 
habitants, while  he  went  forth  in  quest  of 
another  settlement,  accompanied  by  his 
mother,  who  refused  to  be  left  behind. 

Many  and  anxious  were  the  deliberations 
that  ensued  with  regard  to  a  new  settle- 
ment, and  some  weeks  passed  away  before 
it  was  thought  desirable  to  make  prepara- 
tions for  the  voyage.  Meanwhile,  Cornwall 
had  been  fixed  on  as  the  scene  of  future 
labour,  and  this  for  two  important  reasons  : 
theone,  because  it  was  comparatively  within 
reach  ;  the  second,  on  account  of  intelli- 
gence which  had  been  transmitted  from 
Rome,  that  several  families  in  that  remote 
district  of  Britain  still  held  the  faith  of 
Christ,  though  amid  great  mental  gloom, 
and  with  little  of  its  ancient  purity. 

Influenced  by  these  considerations,  Pira- 
nus set  sail  for  Cornwall,  accompanied  by 
his  mother  and  several  of  his  friends,  who 
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readily  devoted  themselves  to  a  life  of  use- 
fulness and  privation.  A  Roman  galley 
with  its  eagle,  if  such  had  been  sailing  in 
its  stateliness  beside  the  coast,  might  have 
contained  men,  who,  proud  of  their  coun- 
try's civilization  and  high  standing  among 
the  nations  of  the  earth,  would  have  looked 
with  scorn  on  the  ungainly  vessel,  and  those 
who  set  forth  that  day.  But  their  mission 
was  fraught  with  incalculable  advantages 
to  Cornwall,  and  angels  might  have  rejoiced 
over  them.  A  multitude  of  people  crowded 
the  shores ;  some  uttered  bitter  lamenta- 
tions, others  wept  in  silence ;  others  again 
blessed  the  self-devoted  exiles  with  all  the 
enthusiasm  of  their  national  character,  and 
prayed  that  the  benefits  which  Piranus  had 
conferred  on  his  native  land  might  be  ex- 
tended wide  and  far. 

Were  it  possible  to  follow  that  vessel  in 
its  onward  course,  to  witness  its  struggles 
against  adverse  winds,  and  the  perils  of  an 
unknown  sea,  particulars  of  the  deepest 
interest  might  occupy  these  pages.  But 
such  is  not  the  case.  We  know  only  that 
the  same  vessel  set  sail  amid  the  blessings 
and  the  prayers  of  a  grateful  people,  that  it 
passed  safely  through  the  terrors  of  the  deep, 
and  cast  anchor  ofFthe  coast  of  Cornwall. 

For  a  few  weeks  only  did  Piranus  and 
his  friends  remain  together  ;  this  little  com- 
pany of  faithful  men  had  no  wish  to  continue 
unemployed,  and  their  names  are  still  re- 
tained in  those  of  various  Cornish  towns 
and  villages.  la  settled  at  Pindanus,  on 
the  western  coast  of  Cornwall.  Breaca, 
Tingenus,  and  Germochus,  resided  in  dif- 
ferent parts  of  the  country.  Wenn,  Eval, 
Burian,  Ives,  Columb,  and  Erben,  in  like 
manner  selected  places  where  a  crowded 
population  gave  the  earnest  of  abundant 
usefulness  ;  while  Piranus  preferred  con- 
tinuing on  the  spot  assigned  him  on  first 
landing,  now  known  by  the  name  Perran- 
zebuloe,  or  St.  Pieran  in  the  Sand. 

Hard  by  the  grove  he  erected  a  simple 
dwelling,  his  mother  abode  near  him,  and 
beside  his  door  gushed  a  spring  of  water, 
anciently  called  Fenton  Berran.  And  as 
that  spring  refreshed  him  when  weary,  so 
did  his  words  refresh  the  multitudes  that 
thronged  around  him,  while  he  directed 
them  to  the  living  waters  of  eternal  life. 
The  country  abounded,  as  now,  with  ore ; 
and  Piranus,  taking  advantage  of  that  cir- 
cumstance, instructed  the  natives  in  such 


useful  parts  of  knowledge  as  had  especial 
reference  to  their  daily  occupations.  He 
taught  them  an  improved  method  of  work- 
ing, and  deducing  from  rough  ore  those 
valuable  metals  which  constituted  their 
chief  riches ;  and  even  to  this  day  Cornish 
miners  regard  the  memory  of  Piranus  with 
peculiar  veneration. 

The  country  where  he  settled  was  not, 
as  now,  a  barren,  desolate,  and  sandy  spot ; 
it  was,  on  the  contrary,  a  goodly  land,  with 
trees,  and  streams,  and  pasturage  for  cattle, 
inhabited  by  a  pastoral  race  of  men,  who, 
having  relinquished  the  wild  habits  of  the 
inland  tribes,  sought  their  riches  in  the 
cultivation  of  the  soil,  and  in  working  those 
ancient  mines,  of  which  the  history  is 
nearly  lost  in  the  obscurity  of  ages.  Tra- 
dition, which  still  lingers  in  that  sterile 
spot,  relates  concerning  its  past  fertility, 
that  St.  Pieran's  Waste  emulated  in  beauty 
and  luxuriance  the  richest  parts  of  Devon- 
shire, that  corn  grew  abundantly,  and  that 
meadows,  such  as  those  of  Linton,  sloped 
to  the  water's  edge.  Wells  were  there,  and 
noble  trees  grew  beside  them,  flinging  their 
quivering  lights  and  shades  on  fields  covered 
with  flocks  and  herds. 

The  families  of  whom  we  have  spoken 
often  crowded  around  Piranus,  and  attended 
sedulously  to  his  words  of  exhortation, 
when  he  besought  them  to  remember  the 
faith  which  they  had  received  from  their 
fathers.  Often  might  those  rough  men  be 
seen  resting  after  their  daily  labours,  and 
with  them  many  of  the  heathens,  listening 
to  the  counsels  of  their  benefactor;  and 
what  he  taught  them  they  thankfully  re- 
ceived, for  they  knew  that  his  words  were 
good  and  true.  Again  were  the  circles  of 
unhewn  stone  deserted,  and  Druidic  rites 
ceased  to  impress  the  minds  of  men,  who 
yearned  "after  a  better  faith  ;  for  the  pure 
light  in  many,  although  obscured,  had  not 
been  utterly  extinguished,  and  hence  it  was 
that  the  eloquent  and  earnest  admonitions 
of  Piranus  were  listened  to  with  the  utmost 
eagerness.  A  benefactor  in  truth  he  was, 
as  the  historian  of  Perranzebuloe  has  well 
observed,  "both  to  the  souls  and  bodies  of 
his  hearers."  He  enlightened  the  ignorant, 
encouraged  many  who  had  nearly  relapsed 
into  the  observances  of  Paganism,  and 
introduced  a  pure  and  simple  form  of  Chris- 
tian worship,  such  as  became  the  religion 
which  he  taught. 
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Meanwhile  the  greater  part  of  Britain 
continued  to  be  harassed  by  domestic 
broils.  Those  who  ruled  neither  desired 
to  live  righteously  nor  yet  to  set  a  good 
example ;  past  trials  did  not  profit  them, 
nor  did  they  fear  the  just  displeasure  of  the 
Almighty,  which  had  been  so  signally  mani- 
fested in  numerous  instances.  Constantine, 
who  still  retained  the  high  sounding  title 
of  king  of  Damnonia,  though  in  reality  pos- 
sessing a  very  circumscribed  territory,  was 
notorious  for  his  crimes ;  and  Aurelius 
Conarus,  whose  dominions  lay  eastward  of 
the  river  Severn,  had  been  guilty  of  parri- 
cide, and  reigned  with  unmitigated  severity. 
Vortiper  also,  king  of  Demetria,  cruelly 
persecuted  such  among  the  Christians  as 
desired  to  adorn  the  doctrines  they  pro- 
fessed ;  he  had  grown  old  in  iniquity,  amid 
Druidic  ruins  and  broken  altars,  and  pil- 
laged his  subjects  as  well  as  his  neighbours. 
Terrible  indeed  were  those  unquiet  days, 
for,  independent  of  oppression  and  misrule, 
the  territorial  chiefs  sought  continually  to 
enlarge  their  dominions — the  strong  op- 
pressed the  weak,  and  border-lands  became 
the  theatre  of  contending  armies.  Happy 
was  it  for  Cornwall  that  her  frontier  forests, 
and  almost  interminable  moors,  offered 
natural  bulwarks  to  the  encroachments  of 
rapacious  men;  and  that,  while  other  por- 
tions of  the  country  were  exposed  to  terrible 
aggressions,  the  tranquillity  of  her  inhabi- 
tants remained  undisturbed. 

There  is  reason  to  believe  that  among  the 
number  of  those  who  accompanied  Piranus, 
his  aged  mother  was  the  first  laid  to  rest 
in  her  adopted  country,  Piranus,  like 
Oberlin  and  Felix  Neff,  of  modern  times, 
had  made  himself  acquainted  with  various 
useful  arts  ;  he  had  caused  his  mother  to 
be  instructed  in  that  of  spinning,  and  in 
preparing  such  simple  diet  as  gradually 
superseded  the  undressed  provisions  with 
which  the  natives  of  Ireland  had  often  been 
contented;  by  introducing,  therefore,  habits 
of  industry  among  the  Irish  and  Cornish 
matrons,  with  somewhat  of  home  comfort. 
"Wingela  performed  a  work  of  no  ordinary 
utility.  She  early  won  the  affection  of  those 
with  whom  she  dwelt,  while  her  command- 
ing figure  and  fine  countenance,  beaming 
with  intelligence,  obtained  for  her  a  consi- 
derable decree  of  influence  over  her  semi- 
barbarous  sisters.  But  semi-barbarous 
they  did  not  long  continue  ;  their  rude  untu- 


tored manners  gave  way  before  the  example 
and  precepts  of  Wingela;  her  law  was  that 
of  love,  and  this  law  produced  a  powerful 
effect  in  many  a  lone  hut.  Consequently, 
when  the  time  came  that  this  admirable 
woman  must  be  gone,  her  death  was  de- 
plored as  a  loss  that  never  could  be  re- 
paired. Mothers  brought  their  children  to 
look  for  the  last  time  on  the  venerable 
countenance  of  one  who  never  regarded  her 
own  personal  comfort  when  the  good  of 
others  was  concerned;  and  mournful  it  was 
to  witness  the  uncontrollable  distress  that 
burst  forth  while  the  honoured  and  shrouded 
form  was  being  committed  to  the  grave. 
Cofffns  were  then  unknown,  neither  was  it 
customary  to  cover  the  face ;  and  never 
from  the  minds  of  very  many  who  looked 
into  the  grave  on  the  day  of  Wingela's 
obsequies,  passed  away  the  memory  of  the 
high  and  holy  expression,  and  the  heavenly 
smile  that  rested  on  her  venerable  coun- 
tenance. 

(To  be  continued.) 
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FOOD.— COMPOSITION   OF  THE   HUMAN  BODY. 
ORGANIC   AND   INORGANIC   ELEMENTS. 

A  few  chapters  on  the  nature  of  food,  its 
sources,  and  the  functions  it  assists  to 
perform  in  the  human  system,  will  very 
appropriately  follow  our  instructions  on  the- 
structure  and  physiology  of  the  digestive 
system.  From  a  consideration  of  the  latter 
we  must  speedily  arrive  at  the  conclusion, 
that  the  taking  and  digesting  the  matter 
called  food  is  but  a  process  preparatory  to 
other  functions.  Digestion  is,  in  fact,  a 
process  by  which  substances  from  without 
are  elaborated  and  prepared  to  become  part 
and  parcel  of  the  human  body.  For  this 
purpose  the  food  is  first  converted  into 
blood,  which  fluid  passes  to  every  organ  of 
the  body,  and  supplies  it  with  the  materials 
necessary  for  its  growth,  and  the  perform- 
ance of  its  special  functions. 

The  great  cause  of  the  necessity  of  a  con- 
stant supply  of  new  matter  to  the  body  is 
the  waste  of  the  materials,  of  which  the 
blood  and  organs  are  composed,  during  the 
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performance  of  their  functions.  The  result 
of  this  waste  is  seen  in  the  form  of  the 
various  excretions  which  are  thrown  off' 
from  the  body  by  the  skin,  liver,  kidneys, 
and  bowels.  We  shall  find,  then,  that  the 
food,  the  blood,  and  the  excretions,  repre- 
sent each  other,  that  they  contain  substances 
of  the  same  nature,  and  are  all  composed  of 
the  same  ultimate  elements. 

Before  examining  the  compound  sub- 
stances which  are  contained  in  the  human 
body,  and  which  are  derived  from  the  food, 
we  shall  find  it  of  advantage  to  study  the 
nature  of  the  elementary  principles  of  which 
these  substances  are  composed.  If  we  take 
a  portion  of  human  flesh,  or  blood,  and  dis- 
regard the  water,  the  fat,  the  fibrine,  and 
other  matters  it  contains,  but  only  seek  for 
its  ultimate  elements,  we  shall  find  that,  on 
accurate  analysis,  they  will  yield  the  follow- 
ing elements  : — 

Carbo::»  Potassium.  Aluminum. 

Hydrogen.  Sodium.  Copper. 

Nitrogen.  Calcium.  Chlorine. 

Oxygen.  Magnesium,  fluorine. 

Sulphur.  Iron.  Silicon. 

Phosphorus.  Manganese. 

Few  or  none  of  these  elements  occur  in 
the  human  body  in  their  pure  form,  but 
are  combined  variously  with  one  another, 
forming  compounds  having  very  different 
physical  properties  and  chemical  relations. 
These  elements  may  be  divided,  for  physio- 
logical purposes,  into  two  classes;  the  four 
first,  carbon,  hydrogen,  oxygen,  and  nitro- 
gen, being  called  organic;  whilst  the  re- 
mainder are  called  inorganic  elements.  The 
first  are  called  organic  elements,  because 
they  are  found  universally  present  in  plants 
and  animals,  and  because  no  animal  cell 
and  no  vegetable  cell  can  grow  unless  the 
whole  of  these  elements  exist.  Hence,  as 
they  lie  at  the  foundation  of  all  organic 
existence,  they  are  properly  designated  by 
this  term. 

The  inorganic  elements,  though  very 
generally  present  in  large  classes  of  ani- 
mals and  plants,  are  not  universal.  Man 
requires  phosphorus  and  calcium  in  the 
form  of  phosphate  of  lime  for  his  bones; 
but  many  of  the  lower  animals  contain  no 
phosphate  of  lime.  Sea  animals  and  plants 
will  not  live  without  chlorine  and  sodium  in 
the  form  of  common  salt ;  but  fresh-water 
plants,  and  plants  away  from  the  sea-shore, 


do  not  require  this  constituent.  The  term 
inorganic,  then,  is  applied  to  these  elements 
to  express  their  different  relation  to  plants 
and  animals,  and  will  also  point  out  their 
frequent  occurrence  in  the  mineral  world. 
The  elements  of  man's  body,  however,  are 
all  derived  from  the  mineral  world,  and 
are  identical  with  the  same  bodies  in  inor- 
ganic substances.  The  carbon  found  in 
the  human  body  is  identical  with  that, 
which  forms,  in  its  pure  state,  the  diamond — 
which  enters  into  the  composition  of  gra- 
phite, and  various  kinds  of  coal,  and  is 
found  in  limestone  and  chalk,  forming  a 
part  of  the  carbonic  acid  of  the  carbonate 
of  lime,  of  which  these  rocks  are  composed. 
The  hydrogen  of  the  human  body  is  the 
same  as  the  gas  which,  united  with  oxygen, 
forms  water,  and  when  combined  with 
nitrogen,  produces  ammonia.  The  oxygen 
of  the  animal  is  identical  with  the  gas  which, 
with  nitrogen,  forms  a  fifth  part  of  the 
atmosphere,  and  which,  combined  with  the 
metals,  forms  oxides,  of  which  the  greater 
portion  of  the  earth's  surface  is  composed, 
The  nitrogen  of  the  organic  world  is  iden- 
tical with  that  which  constitutes  so  large  a 
portion  of  the  atmosphere.  Nor  are  these 
elements  alone  identical  in  and  out  of  the 
human  body  ;  but  we  find  that  they  possess 
the  same  chemical  properties,  and  that  their 
agency  in  the  human  body  depends  on  these 
properties.  Thus,  carbon  and  hydrogen 
are  inflammable  bodies,  and  have  a  great 
affinity  for  oxygen,  with  which  they  unite, 
forming  carbonic  acid  and  water,  giving 
out  heat  during  the  process  of  union. 
This  very  process  goes  on  in  the  animal 
body,  and  constitutes  one  of  the  most 
important  functions  of  the  body.  The 
characteristic  features  of  the  functions  and 
properties  of  animal  and  vegetable  bodies, 
depend  on  the  chemical  relations  of  the 
four  organic  elements. 

In  proceeding,  then,  with  our  inquiries 
into  the  nature  of  food,  we  shall  first  direct 
our  attention  to  the  organic  elements  and 
their  compounds,  leaving  for  a  while  the 
consideration  of  the  inorganic  elements. 
The  first  inquiry  which  needs  to  occupy  us 
is,  "  In  what  forms  does  the  human  system 
obtain  its  organic  elements  ?"  Certainly 
not  in  their  pure  form.  Carbon,  however 
needed  in  the  animal  frame,  cannot  be 
appropriated  pure;  and  a  man  would  starve 
with  the  Koh-i-noor  diamond  in  his  mouth, 
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were  he  not  allowed  to  exchange  it  for  more 
digestible    forms    of  carbon.      The   gases 
hydrogen,   oxygen,   and   nitrogen,    would, 
any  one  of  them  in  their  pure  state,  destroy 
human  life;    and  even  when  the  two  last 
are  mixed  in  the  atmosphere,  they  will  not 
support  life  in  that  form.     Again,  we  may 
mix  them  in  various  ways,  and  not  be  more 
successful.     Carbon  combines  with  oxygen 
to  form  carbonic  acid,  and  hydrogen  com- 
bines with  nitrogen  to  form  ammonia,  and 
these    two    compounds   unite   together   to 
form  common  smeliing-salts,  or  carbonate 
of  ammonia.     But  smelling-salts,  though 
they  contain  all  the  organic,  elements,  will 
not  serve  for  human  food.     Nevertheless 
what   is   not   food    for   man   is  nutriment 
for  plants.     Carbonic  acid  and   ammonia 
supply    plants  with   materials  of  growth. 
It  is  from  these  two  bodies  that  the  vegeta- 
ble kingdom  elaborate  all  the  secretions 
which   give   to  plants    elegance    of  form, 
beauty  of  colour,    deliciousness   of  scent, 
deadliness  as  poisons,  and  nutritiousness 
as  food.      The  plant  stands    between  the 
mineral  and  animal  kingdoms,  preparing 
the  former  for  the  service  of  the  latter. 
Without  plants  there  could  be  no  animals. 
In  the  whole  range  of  natural  history,  we 
are  presented  with  no  instance  of  an  animal 
existing  directly  on  mineral  matter.     It  is 
true  that  many  animals   are   carnivorous, 
and  live   on   the   flesh  of  lower  animals. 
The  lion  and  the  tiger  prey  upon  the  deer 
and  the  antelope ;    but  if  we  go  one  step 
further,    we    still   arrive  at  the   vegetable 
kingdom  as  the  source  of  animal  nutrition. 
The  deer  and  the  antelope  are  herbivorous 
creatures,  and  the  flesh  of  their  body  is 
formed  directly  from  the  plants  they  eat. 
So  with  the  animals  eaten  by  man ;    they 
are  all  grain  or  herb-eating  animals,  and 
supply  to    man   the    materials    they   have 
obtained  from  the  vegetable  kingdom.     It 
is  on  this  account   that,   in    speaking    of 
food,  we  must  dwell  more  at  length  on  the 
compounds  of  the  organic  elements  which 
are  found  in  plants,  than  on  those  found 
in  animals  ;    for  it  is   in  plants  they  are 
first  formed  and  prepared   for  the  use  of 
the    animal   kingdom.     Still,   were  we  to 
seek  for  some  kind  of  food  which  should 
furnish   us  with    a   standard  by  which  to 
judge  all  other  kinds  of  food,  we  should 
not   find    it  amongst   plants.     To    obtain 
such   a   standard,    we   must    look   to   the 


animal  kingdom ;  and  in  the  food  which  is 
supplied  to  the  young  of  the  mammalia, 
for  the  first  few  months  of  their  existence, 
we  find  it.  As,  during  the  time  they  are 
suckling,  the  young  of  the  mammalia  grow 
rapidly,  and  all  the  parts  of  the  body  are 
formed,  there  must  be  in  milk  the  repre- 
sentative of  the  various  kinds  of  substances 
which  must  be  taken  as  food  on  the  one 
hand,  or  that  form  blood  on  the  other. 

When  human  milk  is  examined,  it  gives 
the  following  results  in  every  1000  parts  : 

Water 870 

Butter 52 

Sugar  63 

Casein 10 

Salts    5 


1,000 


These  five  constituents  of  milk  may  be 
regarded  as  typical  of  all  kinds  of  food, 
whether  obtained  from  the  animal  or  vege- 
table kingdom.  Hence,  we  may  class- 
alimentary  substances  according  as  they 
are  represented  by  one  or  other  of  these 
constituents  of  milk. 

1.  Aqueous.  Water  is  required  not  only 
as  the  medium  of  conveying  the  other 
substances  into  the  body,  but  it  forms  a 
prominent  constituent  of  the  body  itself. 
Blood  contains  790  parts  of  water  to  210 
of  solid  matter  in  every  1000.  Muscles 
contain  770  parts  of  water  to  230  solid  in- 
gredients. The  brain  and  nerves  contain 
about  800  parts  of  water  in  1000.  If  food 
does  not  contain  water  naturally,  it  is  taken 
into  the  system  in  the  form  of  tea,  coffee, 
beer,  and  also  in  its  pure  state.  The 
quantity  of  water  taken  with  the  food  should 
be  about  in  the  proportion  of  four  to  one, 
as  we  find  it  in  milk.  We  cannot,  however, 
judge  of  the  quantity  contained  in  solid 
food  till  we  know  its  composition.  Thus 
many  substances  which  appear  solid  contain 
large  quantities  of  water.  In  potatoes,  for 
instance,  there  are  75  parts  of  water  in 
every  100  parts, 

2.  Oleaginous.  The  butter  of  the  milk 
represents  oily  and  fatty  matters  in  general, 
which  seem  to  enter  into  the  composition 
of  all  healthy  food.  They  are  taken  by  the 
inhabitants  of  tropical  countries  in  the 
seed  of  the  cocoa-nut,  as  well  as  by  those  of 
the  polar  regions  from  the  fat  of  the  seal, 
and  many  kinds  of  fish.     They  are  obtained 
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from  both  the  animal  and  vegetable  king- 
doms, being  known  by  the  name  of  suets, 
fats,  and  lards,  from  the  former  source ; 
and  oils  and  butter  from  the  latter. 

3.  Saccharine.  The  sugar  of  the  milk 
represents  several  substances  obtained  from 
plants  and  used  as  food.  Sugar  itself  varies 
in  its  composition  according  to  its  sources  ; 
hence  we  have  cane-sugar,  grape-sugar, 
maple-sugar,  &c.  Sugar  has  also  a  com- 
position nearly  approaching  that  of  starch, 
and  this  substance  is  very  generally  found 
in  the  vegetable  diet  of  man ;  pure  in  the 
form  of  arrow-root,  tapioca,  and  sago ;  com- 
bined in  the  flour  of  wheat,  and  other  cereal 
grasses.  Of  all  the  animal  products  used 
as  food,  sugar  is  found  alone  in  milk. 

4.  Proteinaceous.  The  casein  of  the  milk 
— which  when  separated,  is  known  by  the 
name  of  cheese — has,  in  common  with 
two  other  vegetable  and  animal  substances, 
called  fibrine  and  albumen,  a  principle  for 
their  basis  named  protein.  These  sub- 
stances form  the  chief  part  of  the  fabric 
of  the  body,  and  in  their  capacity  of  food, 
perform  a  very  different  function  in  the  body 
to  the  butter  and  sugar  before  mentioned. 

5.  Inorganic.  The  salts  of  milk  are  the 
saline  substances,  which  entering  into  the 
composition  of  various  parts  of  the  human 
body,  are  necessary  to  its  integrity  and 
health.  The  importance  of  the  presence  of 
these  substances  is  frequently  overlooked  in 
food,  and  many  diseases  of  the  human  frame 
arise  from  their  absence.  They  are  con- 
veyed into  the  system  in  both  animal  and 
vegetable  food ;  but  in  common  salt  we 
have  an  instance  of  a  substance  belong- 
ing to  this  class,  taken  directly  from 
the  mineral  kingdom  as  food  without  the 
intervention  of  an  organic  body. 

In  addition  to  these  forms  of  dietetic  sub- 
stances found  in  milk,  the  food  of  the  adult 
human  being  constantly  contains  certain 
principles  which  do  not  appear  to  be  repre- 
sented in  the  milk.  Thus  the  substances 
called  condiments,  as  the  various  spices, 
contain  volatile  oils,  which,  although  not 
essential  to  the  diet  of  man,  seem  to  exert 
a  very  beneficial  influence  when  taken  into 
the  system.  In  tea  and  coffee  there  is  a 
principle  called  theine,  which  seems  to  be 
the  active  ingredient  of  these  substances. 
In  the  fruit  of  plants  also,  we  have  acids, 
as  the  citric,  tartaric,  malic,  and  oxalic  acids, 
which    seem    to    act   very   beneficially   in 


certain  states  of  the  system.  As  these 
substances  seem  to  act  medicinally  rather 
than  dietetically,  they  may  be  properly 
called,  as  a  class,  the  medicinal  constituents 
of  food.  The  following  classification,  then, 
of  food  will  be  adopted,  as  the  basis  of  our 
remarks  in  the  following  chapters. 

FOOD. 
Class.  I.     Alimentary  Substances. 
Group  A.     Aqueous,   containing   water  as 
a  principal   ingredient.       Examples  : — 
Tea,  coffee,  beer,  wine. 
Group  B.      Carbonaceous,  containing  car- 
bon as  a  distinguishing  ingredient. 

1.  Saccharine.        Examples  :  —  Sugar, 

starch,  cellulose. 

2.  Oleaginous.     Examples: — Oil,  but- 

ter, fat. 
Group  C.     Nitrogenous,  containing  nitro- 
gen as  a  distinguishing  feature. 

1.  Vegetable.   Examples  : — Flour,  oat- 

meal, maize. 

2.  Animal.        Examples  :  —  Butcher's 

meat,  cheese. 
Group  D.     Inorganic, 

1.  From  organic  sources.    Examples: 

— Potash  in  fresh  vegetables.  Phos- 
phate of  lime  in  flour  and  flesh. 

2.  From  the  mineral  kingdom.      Ex- 

ample : — Common  salt. 

Class.  II.     Medicinal  Substances,  ! 

Group  A.  Acids.  Examples  :  —  Citric 
acid  in  oranges.  Tartaric  acid  in  grapes. 
Oxalic  acids  in  rhubarb-leaves. 

Group  B.  Volatile  Oils.  Examples : — 
Mustard,  pepper,  nutmeg,  cloves. 

Group  C.  Alkaloids.  Examples: — Theine, 
in  tea  and  coffee.  Theobromine,  in  choco- 
late. 

» 

Virtue  is  a  term  of  very  uncertain  signi- 
fication in  modern  times.  An  East  India 
proprietor  accounts  it  virtue  to  kill  a  nabob 
and  take  possession  of  his  dominions,  which 
an  Englishman  has  no  more  right  to  than 
he  has  to  Grand  Cairo,  or  the  empire  of 
China  ;  and  every  soldier  who  fights  bravely 
for  the  profits  of  the  Company  is  called  a 
brave  and  virtuous  man  ;  and  an  officer  who 
has  address  enough  to  animate  his  men  to 
kill  and  plunder  a  number  of  innocent 
Indians,  is  extolled  to  the  skies  for  a 
noble  and  virtuous  hero ! 
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JULY. 

11  Bring  a  grey  cloud  from  the  east, 

Where  the  lark  is  singing, 
Something  of  the  song  at  least 

Unlost  in  the  bringing  ; 
That  shall  he  a  morning  chair, 

Poet  dream  ma)'  sit  in, 
When  it  leans  out  on  the  air, 

Unrhymed  and  unwritten." — Barrett. 

"  When  Chateaubriand  returned  from  those 
tropical  regions,  where  the  deep  blue  of  the 
heavens  presented  a  continual  sameness,  he 
rejoiced  to  see  again  the  clouds  of  his  native 
skies,  serenely  beautiful,  and  soothing  the 
mind  of  him  who  gazes  upwards  with 
thoughts  of  peace." 

Thus  spake  an  aged  man  to  his  young 
companions,  as  they  went  up  a  rocky  path 
to  the  summit  of  Malvern. 

The  way  was  somewhat  toilsome,  but 
when   they   reached    the    highest    point,    a 


glorious  panoramic  view  of  hill  and  dale, 
of  woods  and  fields,  burst  upon  the  view; 
yet  not  less  varied  were  the  heavens  in  their 
diversity  of  clouds,  than  the  beauteous  and 
sunny  landscape  that  lay  spread  beneath 
them. 

"  Here,  then,"  said  the  old  man,  "we 
will  rest  awhile,  and  take  note  concerning 
the  beauty  of  the  clouds,  for  surely  it  is 
well  to  become  acquainted  with  the  nature 
of  those  aqueous  vapours,  and  the  sources 
from  which  they  originate,  that  our  under- 
standings may  be  enlarged,  and  that  we  may 
intelligently  praise  that  gracious  Being 
from  whom  all  loveliness  emanates — who  is 
the  source  and  well-spring  of  whatever  tends 
to  elevate  the  mind  of  man,  or  minister  to 
his  intellectual  pleasures." 

Vapours  arise  from  off  the  earth,  yet  not 
from  marshy  places  only,  but  from  ploughed 
fields  and  plains.  A  slight  degree  of  cold 
imparts  to  those  exhalations  a  visibility 
which  enables  us  to  distinguish  them  when, 
assuming  the  character  of  clouds,  they 
float  across  the  heavens,  drifted  by  the  winds 


PILE    CLOUD. 


at  different  elevations,  with  every  variety  of 
form,  and  considerable  difference  of  colour. 
The  Arabs  gracefully  denominate  them 
"water  urns  of  the  firmament;"  and  when 
they  have  silently  performed  their  assigned 
ministry,  either  with  gentle  showers  or 
heavy  rain,  they,  as  silently,  pass  away. 
From  them  our  fruitful  seasons  are  de- 
rived ;  they  refresh  the  earth,  and  cause  it 
to  spring  forth  and  bud,  that  it  may  give 
seed  to  the  sower,  and  bread  to  the  eater. 
"Who  does  not  remember  the  delight  with 
which  rain-drops — heralds  of  coming  show- 
ers— are  hailed  in  hot  weather,  when  the 
flowers  hang  their  heads  upon  the  ground, 
and     the    parched     earth    is    cracked  .by 


long    continuance    of  drought ;     or    when, 
as  sung  the  poet,  we  listen  to  the  rain  at 

night: — 

"  The  mighty  rain  is  falling,  at  this  still  and  solemn 

hour, 
Silent  and  yet  sounding  with  its  own  unearthly 

power ; 
Its  power  to  call    forth  green  leaves,  from  the 

parch'd  and  wither'd  bough, 
Bright  flowers  from  the  burnt  earth,  where  ail 

is  barren  now. 

Oh !  the  earth  was  parched  sorely,  when  I  looked 

forth  at  eve, 
In  the  hot  and  dewless  twilight,  for  no  cooling 

wind  did  breathe, 
And  scarce  the  weary  bird  might  chant  his  vesper 

song, 
And  the  scant  rill  was  faintly  heard,  as  itpass'd 

the  meads  along. 
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But  the   rain  is  falling  now,  with  a  deep  and 

solemn  sound, 
Clear  streams  are  bursting  forth,  in  the  dry  and 

parched  ground  ;  . 

Hark  to  their  gentle  murmur  in  this  lone  and 

silent  hour, 
When  men  are  stilly  sleeping,  and  the  mighty 

rain  hath  power  I  " 

A  distant  shower  has  just  fallen,  and  very 
beautiful  is  the  effect  which  it  produces. 
Yon  village,  with  its  old  grey  church  and 
rookery,  is  obscured  by  the  passing  over 
of  a  majestic  cloud,  from  which  rain  is  de- 
scending like  a  torrent.  Now  the  cloud 
begins  to  melt  away,  its  blackness  gradually 
disappears,  and  the  sun  again  shines  forth, 
lighting  up  the  dripping  landscape  with  a 
vivid  radiance,  and  causing  even  the  smallest 
wayside  weed  to  sparkle  in  his  beams. 

The  dark  cloud  which  seemed  to  disappear, 
has,  however,  taken  a  different  character, 
and  becomes  a  Cumulus,  or  Pile-cloud  :  the 
painter's  cloud,  of  which  the  exquisite 
modifications  are  now  before  us,  heighten- 
ing the  beauty  of  the  heavens,  and  reflect- 
ing a  silvery  light.  Observe  its  peculiarity 
of  form,  its  fleecy,  irregular,  and  fantastic 
outline ;  no  two  clouds  belonging  to  this 
division  are  alike,  and  yet  they  cannot  be 
mistaken  ;  they  often  resemble  rocks  piled 
on  rocks,  and  many  an  accurate  observer 
of  nature  has  been  surprised  when,  journey- 
ing for  the  first  time  through  a  compara- 
tively level  country,  he  has  seemed  to  see  a 
line  of  hills  stretching  across  the  horizon, 
with  woods,  and  glades,  and  broad  rivers 
flowing  majestically  amid  alpine  solitude, 
till  lost  in  the  far  distance.  Often,  too,  in 
the  calmness  of  a  summer  evening,  what 
glorious  landscapes  appear  to  verge  on  the 
horizon,  presenting  the  aspect  of  inland 
lakes  in  all  their  loveliness  and  repose,  and 
mountains  that  reflect  the  hues  of  the  set- 
ting sun  !  while  here  and  there,  some  open- 
ing among  the  hilis  reveals  a  brighter  and 
more  radiant  scene,  fit  for  angels'  feet  to 
tread — for  assuredly  its  brightness  is  such 
as  earth  owns  not. 

A  very  peculiar  and  exquisite  modifica- 
tion of  the  Cumulus  rises  before  my  mental 
view  at  the  present  moment.  It  was  such 
as  I  never  before  witnessed,  though  an 
ardent  admirer  of  cloud  scenery  from  my 
childhood,  and  was  such  as  required  a 
combination  of  circumstances  in  order  to 
produce  a  full  effect.  Summer  had  just 
commenced,    the   heavens   were   cloudless 


towards  the  zenith,  the  sun  was  high  without 
any  declination  of  his  beams,  and  not  the 
slightest  vapour  was  perceptible.  It  was 
delightful  to  be  in  the  open  air  ;  and  having 
left  the  house  to  admire  the  profusion  of 
roses  which  the  garden  presented,  I  saw 
full  in  front  a  magnificent  range  of  ice-like 
mountains,  sharp  and  angular,  and  of  the 
most  dazzling  whiteness,  apparently  about 
half  a  mile  distant,  and  lifting  their  conic 
peaks  in  striking  contrast  to  the  azure  of 
the  sky.  The  illusion  was  perfect,  and  the 
effect  was  considerably  heightened  by  a 
sweep  of  noble  trees  and  bushes  on  the 
right,  and  in  the  middle  distance,  above 
which  the  snow-clad  peaks  of  the  seeming 
ice  mountains  were  conspicuous.  Thus 
they  continued  during  a  full  half  hour; 
after  which  they  might  be  seen  journey- 
ing along  the  horizon  westward,  kindling 
towards  evening  in  the  rays  of  the  setting 
sun,  and  presenting  an  unspeakably  glori- 
ous assemblage  of  every  form  and  hue. 

Such  are  the  effects  produced  by  the 
Sonder-heap,  or  Pile-cloud,  for  these  are  the 
different  names  which  persons,  who  delight 
in  noting  aerial  scenery,  give  to  this  beau- 
tiful modification. 


TWAIN-CLOUD. 

The  nearest  resemblance  to  the  Pile-cloud 
is  presented  by  the  Cumulo-stratus,  or 
Twain-cloud.  This  cloud  differs  somewhat 
from  the  one  already  described,  and  is  rarely 
productive  of  those  strange  fantasies,  such 
as  Shakspere  took  notice  of  in  his  day — 
11  Sometime  we  see  a  cloud  that's  dragonish, 
A  vapour  sometime,  like  a  bear  or  lion.  ' 

The  Twain  is  now  visible  on  the  horizon, 
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over  yonder  range  of  hills.  The  base,  if 
such  it  may  be  termed,  of  that  which  is  in 
itself  baseless,  is  mostly  level,  while  the 
superstructure  either  overhangs  the  base  in. 
fleecy  protuberances,  or  else  assumes  a 
mountainous  character,  resembling  in  this 
respect  the  conformation  of  the  Heap-cloud, 
and  yet  differing  from  it  in  superior  alti- 
tude. Two  elevations  of  equal,  or  slightly 
different  height,  frequently  appear  as  if 
united  by  a  drawbridge,  over  which  the 
steps  of  celestial  messengers,  descending 
towards  the  earth  on  errands  of  mercy, 
might  be  thought  to  pass.  And  again,  two 
mountainous  clouds  seem  to  rise  majesti- 
cally   from   a  single    base.     Long  ranges 


also  often  rest  upon  the  hills,  and  when 
thus  stationary,  they  generally  indicate  a 
change  of  weather,  and  as  frequently  recal 
to  mind  the  beautiful  embodyings  of  the 
poet — 

"  Pleasures  there  are, 
That  float  across  the  mind  like  summer  clouds 
Over  a  lake  at  eve.     Their  fleeting  hues 
The  traveller  cannot  trace  with  memory's  eyes, 
But  he  remembers  well  how  fair  they  were, 
How  very  lovely." — Hurdis, 

High  in  heaven,  and  nearly  at  the  zenith, 
appears  a  modification  of  that  elegantly 
curling  and  flexuous  vapour,  which  is  called 
the  Curl-cloud,  and  which  generally  occu- 
pies the  upper  region  of  the  atmosphere, 
where  it   resembles   innumerable   banners 


CIRRUS,  OR  CURt-CLOUD. 


floating  upon  a  light  blue  sky.  The  Curl- 
cloud,  varying  according  to  the  state  of  the 
air,  indicates  rain,  when,  after  a  long  con- 
tinuance of  fine  weather,  it  becomes  a  fine 
white  fleecy  line  stretched  at  a  great  eleva- 
tion across  the  sky ;  it  portends  a  gale  of 
wind,  when,  floating  at  its  usual  lofty  ele- 
vation, its  curling  and  feathery  trains  are 
directed  to  the  same  quarter  of  the  heavens 
for  some  days,  as  if  denoting  the  point  from 
which  to  expect  the  coming  gale.  In  warm 
and  variable  weather,  when  light  breezes 
sport  among  the  clouds,  that  same  flexuous 
vapour,  ramifying  athwart  the  blue  expanse 
in  long  and  obliquely  descending  bands, 
often  unites  distant  masses  of  clouds,  and 
presents  an  extremely  beautiful  combina- 
tion of  aerial  imagery;  most  welcome,  too, 
for  the  Curl-cloud  often  predicts  soft 
showers,  as  already  mentioned;  and  thus 
in  sentiment,  if  not  exactly  in  words,  has 
the  talented  historian  of  British  birds  spo- 
ken concerning  it : — 

"  But  on  some  day,  before  there  is  a  cloud 
in  which  Hope  can  place  her  bow  and  limn 
its  hues,  the  white  flag  of  Mercy  is  hung 


out  in  the  higher  heaven,  floating  with  easy 
folds  from  the  south-west,  indicative  of 
victory  over  the  desolating  east;  and  as 
the  day  declines,  little  clouds  flit  joyously 
on  ready  wings,  as  if  fetching  the  pitchers 
of  heaven  from  the  four  corners  of  the  sky, 
to  refresh  the  weary  earth  and  make  glad 
all  thirsty  creatures.  Truly  the  earth  re- 
joices ;  echoes  that  haunt  the  wood-side 
soften  and  mellow  the  tumultuous  sound  of 
joy  that  is  heard  from  sealed  springs  when 
leaping  from  out  their  prisons ;  nay,  the 
whole  creation  is  attuned  to  harmony,  even 
as  an  instrument  of  music  by  a  skilful  hand  ; 
the  groves  are  in  song,  and  that  not  only 
by  day  but  night,  for  the  nightingales  and 
blackcaps,  woodlarks  and  willow  wrens,  vie 
with  one  another  in  producing  the  sweetest 
melody  ;  and  when  morning  dawns,  other  of 
Nature's  choristers  carry  on  the  strain, 
ceasing  not,  though  thunders  are  abroad, 
and  heavy  rain-drops  patter  on  the  leaves 
of  trees  ;  or  if  they  cease  for  a  brief  space 
of  time,  when  red  lightning  flashes  through 
the  woods,  they  presently  commence  again, 
and  sing  blithely  all  the  live-long  day." 
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Another  and  most  elegant  modification 
is  the  Cirro-cumulus,  or  Sonder-cloud,  con- 
sisting of  innumerable  small  and  well- 
defined  orbicular  clouds,  lying  separate 
from  one  another,  and  yet  near.      Bloom- 


field  speaks  of  such  in  his  Farmer  s  Boy, 
as  a — 

"  Beauteous  semblance  of  a  fluck  at  rest." 

And  when  the  mcon  passes  in  her  fulness. 


SuKDER-CLOUD. 


among  them,  silvering  each  small  cloud, 
and  causing  it  to  stand  forth  as  if  in  mild 
relief,  the  effect  is  indescribably  lovely.  In 
summer,  the  Sonder,  or  Separate-cloud, 
generally  indicates  increasing  heat,  at- 
tended by  mild  rain  and  a  south  wind  ;  but 
in  winter,  it  commonly  precedes  the  break- 
ing up  of  hard  frost,  succeeded  by  foggy 
and  wet  weather. 

Few  combinations  are  more  pleasing  to 
the  eye  ;  and  thus  elegantly  are  the  thoughts 


which   they   often    suggest   embodied  by  a 
modern  poet — 

"Unclouded  was  the  deep  serene 
Of  heaven's  dark  azure,  save  where  seen 

Around  the  moon,  soft  fleeces  roli'd, 
Bright  with  the  livery  of  their  queen — ■ 

The  snowy  flocks  of  Cynthia's  fold. 
One  might  believe,  on  such  a  night 

Good  angels  choose  that  silvery  car, 
To  watch,  with  looks  of  heavenly  light, 

Their  mortal  charge  on  Earth's  pale  star."- 

Frequently  unwelcome  is  the  Cirrostra- 


WANE-CLOUD. 


tus,  or  Wane-cloud,  warning  of  rain  or 
snow,  according  to  the  season  of  the  year. 
This  cloud  is  distinguished  by  its  flatness, 
and  great  extension  in  proportion  to  its 
height ;  it  is  seen  either  in  wavy  bars,  or 
streaks,  or  small  rows  of  little  curved  clouds, 
that  uniformly  precede  storms  ;  but  whether 
stretched  athwart  the  heavens  in  extended 
and  vane-like  forms,  or  concentrated  as 
wavy  bars  and  wedge-shaped  streaks,  their 
appearance  indicates  ungenial  weather. 
Our;   country    people,  who  know   nothing 


concerning  the  systems  of  Howard,  Tostei> 
or  Fresnel,  are  yet  well  acquainted  with 
the  changing  forms  of  this  warning  cloud.. 
"  It  will  be  wet  to-morrow,"  they  often 
say,  when,  looking  towards  the  heavens,  they 
observe  the  Wane-cloud  on  the  horizon; 
and  you  seldom  or  never  find  that  they  are 
mistaken. 

"  Wet  weather  seldom  hurts  the  most  unwise, 
So  plain  the  signs — such  prophets  are  trie  skies." 

Virgil. 

Those  peculiar  refractions    of  the  solar' 
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id  lunar  rays,  called  halos  or  mock  suns, 
>ually  appear  in  this  kind  of  cloud. 

jook !    when   the   moon   appears,    if  then    she 

shrovlds 
Her  silver  crescent  in  long  waning  clouds, 
She  bodes  a  tempest  in  the  raging  main, 
And  brews  for  fields  impetuous  clouds  of  rain." 

In  the  morning,  also,  if  a  Wane-cloud  is 
bove  or  across  the  sun,  there  is  uniformly 
iin  before  the  evening. 

For  if  he  rise  unwilling  to  his  race, 
Clouds  on  his  brow,  and  lines  across  his  face ; 
Or  if  through  mists  he  shoots  his  sullen  beams, 
Frugal  of  light,  in  loose  and  struggling  steams, 
Suspect  a  drizzling  day,  with  southern  rain, 
Hurtful  to  fruits  and  flocks,  and  promised  grain." 

Virgil. 

There  is  likewise  another  cloud,  of  which 
the  ministry  is  rather  beneficial  to  the  earth, 
han  serving  to  heighten  the  beauty  of  the 
eavens.  This  is  the  Nimbus  or  Rain-cloud, 
which  is  more  frequently  a  deepening  of 
shade  in  the  Twain-cloud,  occasioned  by  its 
increasing  density,  than  a  new  modification 
epending  upon  a  separate  change  of  form. 
The  Curl  and  Pile-cloud  may  increase  so 
much  as  to  obscure  the  sky,  and  yet  pass 
away  without  melting  into  rain  ;  but  when 
the  Twain-cloud,  losing  its  mountainous 
appearance,  concentrates,  and  assumes  a 
sullen  aspect  that  yields  to  grey  obscurity, 
it  becomes  evident  that  a  fresh  arrangement 
has  taken  place  in  the  aqueous  panicles  ; 
the  Nimbus  or  Rain-cloud  is  then  lormed, 
and  rain  begins  to  fall.  Silently  and  yet 
sounding  descends  the  solemn  rain,  re- 
freshing the  parched  earth,  and  causing 
the  seeds  to  germinate ;  the  heavens  are 
covered  with  clouds,  and  the  sun  no  longer 
shines  forth;  but  as  in  life  the  most 
gloomy  moments  pass  away,  and  are  suc- 
ceeded by  such  as  render  the  heart  glad,  so 
those  water-urns  of  the  firmament  pour 
forth  their  contents,  and  become  extinct, 
leaving  the  firmament  unveiled  in  its  clear- 
ness, or  else  varied  with  light  fleecy  looking 
clouds. 

In  tropical  regions,  Storm-clouds  are 
singularly  diversified,  but  whenever  seen 
they  possess  a  peculiarity  of  character  by 
which  they  are  too  surely  identified  in 
those  widely  extended  and  apparently  in- 
terminable plains,  which  pertain  to  the 
interior  of  Africa,  a  single  cloud  is  fre- 
quently the  precursor  of  tremendous  storms  ; 
such  also  is  the  case  on  the  Asiatic  steppes 
and  deserts  ;  and  those  of  America,  which, 


like  the  ocean  they  resemble,  fill  the  mind 
with  feelings  of  infinity,  and  thoughts  of  the 
deepest  interest.  In  each  of  those  wi  Id  and 
desolate  wastes,  where  no  ruin  recals  the 
memory  of  earlier  inhabitants — no  carved 
stone  nor  fruit-tree,  once  the  care  of  a  for- 
gotten husbandman,  but  now  wild,  speaks 
of  the  art  or  industry  of  former  generations. 
Those  solitary  clouds,  uprising  from  the 
margin  of  the  plain,  and  taking  their  place 
on  high,  are  preceded  and  accompanied  by 
indications  that  cannot  be  mistaken.  Hum- 
boldt relates,  that  when,  after  a  long  season 
of  almost  intolerable  drought,  the  raging 
season,  or  some  tornado  is  at  hand,  the 
deep  blue  of  the  hitherto  cloudless  sky,  that 
over-canopies  the  vast  prairies  of  South 
America,  gradually  becomes  lighter ;  at 
night  the  dark  space  in  the  constellation  of 
the  Southern  Cross  is  hardly  distinguish- 
able ;  the  soft  phosphorescent  light  of  the 
Magellanic  clouds  fade  away;  and  some  of 
the  largest  stars  alone  shine  with  a  trem- 
bling and  less  vivid  light.  Then  comes 
the  warning  cloud,  at  first  appearing  small 
as  a  man's  hand,  or  else  rising  like  a  mimic 
mountain  perpendicularly  from  the  horizon ; 
vapours  succeed,  and  spread  over  the  sky, 
and  loud  thunders  roll  through  the  immen- 
sity of  space ;  down  comes  a  torrent  of 
sonorous  rain,  and  presently  the  previously 
barren  waste  begins  to  exhale  sweet  odours, 
and  innumerable  grasses  speedily  spring 
from  out  the  earth.  Sensitive-plants  un- 
fold their  leaves,  and  water-plants  hold 
their  mimic  cups  to  catch  the  streaming 
shower;  where  all  before  was  silent,  the 
songs  of  innumerable  birds  carol  forth 
their  praises,  and  vast  herds  of  cattle, 
with  flocks  of  sheep,  and  troops  of  wild 
horses,  graze,  in  the  full  enjoyment  of  life, 
amid  the  tall  springing  grass  and  bushes, 
which  seem  as  if  they  previously  had  no 
existence. 

Such  was  the  cloud  which  Elijah  saw 
from  the  summit  of  Mount  Carmel — that 
little  cloud  which  arose  from  out  the  sea, 
apparently  of  no  importance,  but  surely 
indicating  the  approach  of  a  heavy  storm. 
And  so  it  was;  "  for  while  the  prophet  gave 
directions  to  his  servant,  the  heavens  be- 
came black  with  clouds,  and  there  was  a 
great  rain."* 

Voyagers    relate,    that  off  the    coast   of 

*  1  Kinprs  xviii.  44. 
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Africa,  depressing  heat,  and  apparent  stag- 
nation in  the  atmosphere  often  precede  a 
tumultuous  assemblage  of  clouds,  which 
gradually,  and  as  if  by  unanimous  consent, 
hurry  towards  the  east,  where  they  remain 
stationary,  and  form  a  long  low  arch,  ex- 
tending over  about  six  points  of  the  compass. 
In  proportion  as  the  lower  edge  of  the  arch 
becomes  defined,  and  increases  in  intensity 
of  darkness,  so  may  the  rising  of  a  tornado 
be  expected.  When  the  arch  is  completed, 
a  sudden  squall  of  wind  bursts  forth,  and 
woe  to  the  vessel  that  is  exposed  to  its 
fury,  if  every  timely  precaution  has  not 
been  taken  to  ensure  her  safety!  Again  all 
is  still,  as  if  sea  and  sky  awaited  some  over- 
whelming catastrophe;  but  this  is  of  short 
duration.  The  unnatural  stillness  is  broken 
by  a  solemn  preparatory  note  of  distant 
thunder,  accompanied  by  fitful  flashes  of 
lightning;  to  this  succeeds  loud  rattling 
peals.  Imprisoned  winds  seem  to  rush 
through  the  low  dark  portals  of  that  awful 
arch;  their  approach  levels  all  distinctions 
among  the  waves,  which  are  lashed  into 
foam,  and  produce  a  bewildering  mist,  that 
renders  every  object  indistinct.  Mean- 
while, rains  descend  like  torrents,  and  the 
hurricane  is  at  its  height. 

Clouds,  therefore,  are  messengers  to  man. 
They  forewarn  the  husbandman  and  the 
sailor  of  coming  storms,  or  denote  pleasant 
weather,  and  awaken  thoughts  of  gladness 
and  serenity.  Luther,  looking  out  from 
his  solitary  castle  in  the  middle  of  the 
night,  thus  religiously  spoke  concerning 
them: — "  Long  flights  of  clouds  sail 
throughout  the  great  vault  of  immensity — 
they  are  voiceless,  huge,  and  take  all  forms. 
Who  supports  them  ?  None  ever  saw  the 
pillars  of  heaven,  yet  both  the  heavens  and 
its  unnumbered  clouds  are  upheld.  God 
bears  them  up.  We  know  that  He  is 
great,  that  He  is  good,  and  we  learn  to 
trust  where  we  cannot  see." 

M  Ye  clouds,  fantastically  now 
Gracing  the  early  morning's  brow, 

As  if  an  artist's  hand, 
With  the  imaginings  that  fill'd  his  mind, 
Had  painted  with  the  pencil  of  the  wind 

Your  spirit- moving  band. 

Now  changed  by  Fancy's  fitful  wing 
Into  so  dark  and  stern  a  thing, 

It  needs  must  weep  away, 
Ere  the  bright  smile  it  once  had  worn, 
While  dancing  on  the  breath  of  morn, 

Returns  to  gild  its  way. 


Now  driven  by  an  unseen  host 

From  Cloud-land's  dark  and  stormy  coast, 

Into  a  feathery  spray, 
Robed  in  a  snowy  garb  of  light; 
Or,  rolling  on  in  power  and  might, 

To  crown  the  close  of  day. 

'Tis  e'en  your  battlements  sublime 
That  Beauty  calls  her  evening  shrine  ; 

Or,  standing  empress  there, 
Waves  high  her  standard's  perfect  form, 
Till  all  the  warriors  of  the  storm 

Are  mingled  in  the  air. 

Now  Nature's  swiftly  rolling  car, 
As,  travelling  from  star  to  star, 

She  holds  her  silent  reign ; 
Or  in  a  dark  and  living  tomb, 
Surrounding  in  its  murky  gloom 

The  sailor  on  the  main. 

Like  thoughts  of  the  departing  soul, 
Ye  hang  upon  the  brilliant  goal 

Of  the  declining  day ; 
And  lending  glory  to  its  depth, 
While  yielding  its  departing  breath, 

Ye  melt  in  light  away." 

M.  R. 
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"  I  felt  the  ennobling  pride  of  learning. 
It  is  a  fine  thing  to  know  that  which  is  un- 
known to  others ;  it  is  still  more  dignified 
to  remember  that  we  have  gained  it  by  our 
energies.  The  struggle  after  knowledge, 
too,  is  full  of  delight.  The  intellectual 
chase,  not  less  than  the  material  one,  brings 
fresh  vigour  to  our  pulses,  and  infinite 
palpitations  of  strange  and  sweet  suspense. 
The  idea  that  is  gained  with  effort,  affords 
far  greater  satisfaction  than  that  which  is 
acquired  with  dangerous  facility.  We  dwell 
with  more  fondness  on  the  perfume  of  the 
flower  that  we  have  ourselves  tended,  than 
on  the  odour  which  we  cull  with  careless- 
ness, and  cast  away  without  remorse.  The 
strength  and  sweetness  of  our  knowledge 
depend  upon  the  impression  which  it  makes 
upon  our  own  minds.  It  is  the  liveliness 
of  the  ideas  that  it  affords,  which  renders 
research  so  fascinating ;  so  that  a  trifling 
fact  or  deduction,  when  discovered  or  worked 
out  by  our  own  brain,  affords  us  infinitely 
greater  pleasure  than  a  more  important 
truth  obtained  by  the  exertions  of  another." 
"The  high  poetic  talent — as  if  to  prove 
that  a  poet  is  only,  at  the  best,  a  wild 
although  beautiful  error  of  nature — the 
high  poetic  talent  is  the  rarest  in  creation." 

B.  Dy  Israeli. 
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FROM  THE  FRENCH  OF  DEGERANDO. 

{Continued  from  page  29.) 

Moral  culture  is  equally  arrested  if  we 
jglect  to  offer  to  our  natural  love  of  good, 
esh  aliment,  and  to  our  self-controlling 
3\ver,  new  occasions  for  exercise.  We  may 
pose  on  the  good  habits  acquired,  but  we 
low  these  two  great  faculties,  through 
lich  the  soul  acts  and  exhibits  itself,  to 
nguish  or  be  extinguished.  We  continue 
twardly  to  move,  but  inwardly  we  cease  to 
ve ;  and  this  fatal  repose  becomes  a  true 
trogression.  On  the  other  hand,  when  the 
ve  of  good  and  the  self-controlling  power, 
gether  with  the  active  powers  of  the  mind, 
ontinue  to  act  by  successive  conquests,  all 
le  acquired  qualities  receive  new  strength 
nd  are  rendered  more  pure ;  for  all  the  laws, 
11  the  motives  to  good,  preserve  among 
lemselves  a  strict  analogy — they  all  come 
om  one  source  ;  and  the  farther  we 
dvance,  the  more  easily  are  we  enabled  to 
iize  the  intimate  relations  which  unite 
lem. 

Thus  when  we  insist  upon  exercise  as  the 
rincipal  means  of  moral  progression,  we 
lust  be  understood  to  mean,  not  only  the 
epetition  of  outward  acts,  but  more  par- 
cularly  the  exercise  of  feeling  and  per- 
eption  ;  not  the  mechanical  repetition 
f  the  same  things,  but  the  vitality  of  mo- 
ves and  principles,  the  growth  in  strength 
nd  in  freedom  :  in  a  word,  the  exercise  of 
le  soul's  highest  and  noblest  faculties. 

Let  us,  then,  be  careful  how  we  interrupt 
le  natural  harmony  which  ought  to  exist 
etween  the  conservative  power  of  habit  and 
le  movement  of  progressive  activity.  Let 
s  not  strive  to  exist  a  whole  lifetime  on 
le  produce  of  a  few  short  years  ;  and  after 
aving  begun  as  men,  finish  as  automatons, 
le  who  would  despise  the  assistance  to  be 
erived  from  the  formation  of  habits,  would 
e  unceasingly  employed  in  filling  the  tub 
the  Danaides.  In  relation  to  the 
ractice  of  virtue,  he  would  be  what  the 
itellect,  deprived  of  memory,  would  be. 
osing  constantly  what  he  had  acquired, 
aving  no  past,  unable  to  connect  mental 
henomena  together,  he  would  be  the  sport  of 
constant  mobility,  continually  beginning 
ut  never  finishing,     Man,  a  prisoner  to  the 


power  of  habit,  and  shut  up  as  in  a  fortress,  is 
self-condemned  to  stand  still,  and  ceases  to 
feel  or  even  comprehend  good,  even  when 
practising  it ;  he  cart  scarcely  be  said  to  live  at 
all ;  he  becomes  a  sort  of  moral  petrifac- 
tion ;  he  preserves  only  the  form  of  what  he 
once  was.  W'hile  all  around  him  is  per- 
petually renovated,  he  alone  remains  un- 
changed. Astonished  at  seeing  himself 
left  behind  by  those  who  possess  not  his 
lethargy,  he  condemns  all  progress  as  a 
presumptuous  innovation ;  all  reforms  shock 
him;  he  denies  the  possibility  of  man's 
perfectibility,  smiles  disdainfully  at  the  ex- 
pression of  noble  and  just  hopes,  believes 
himself  exempt  from  all  illusions,  when  in 
reality  he  is  a  perfect  slave  to  his  preju- 
dices, and  elevates  to  the  rank  of  a  universal 
system  the  limits  he  has  imposed  upon  him- 
self. He  is  a  paralytic,  who  would  deny  to 
others  the  enjoyment  of  locomotion ;  he  ever 
attributes  to  himself  a  marked  superiority 
over  others  ;  for  when  we  know  not  our  true 
limits,  we  ever  believe  ourselves  greater 
than  we  are. 

Habits,  in  an  especial  manner,  lend  a  solid 
support  to  such  virtues  as  imply  fidelity  and 
constancy.  The  exercise  of  the  active 
powers  no  less  powerfully  promotes  the 
growth  of  those  virtues  which  demand 
spontaneous  effort,  and  sometimes  a  sort  of 
sudden  bound  of  the  soul  ;  or  rather,  we 
may  say  that  these  two  elements  are  united 
in  all  the  virtues,  but  not  in  equal  propor- 
tions. True  education  should  enable  us  to 
effect  this  union  in  the  most  perfect 
manner. 

A  fierce  conflict  is,  in  truth,  ever  going 
on  ;  a  conflict  perpetual  and  universal,  as 
well  in  the  interior  of  man  as  in  the  theatre 
of  the  world.  It  is  the  conflict  between  the 
old  and  the  new  ;  it  embraces  ideas  and 
feelings,  acts  and  institutions ;  it  is  the 
battle  between  habit  and  experiment,  be- 
tween repose  and  action.  We  may  compare 
these  two  moral  forces,  which  are  always  in 
presence  of  each  other,  to  the  two  forces, 
centripetal  and  centrifugal,  in  the  physical 
world,  though  in  the  latter  they  constantly 
produce  equilibrium,  so  that  order  is  not 
for  an  instant  broken  ;  or,  to  take  another 
comparison,  we  may  say  that  in  external 
nature  there  are  two  distinct  principles- 
one  permanent,  viz.,  matter  and  its  pro- 
perties ;  the  other,  motion,  which  is  ever 
new    and    productive.      These    two  prin- 
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ciples  are  combined  in  marvellous  har- 
mony. In  the  struggle  between  the  old 
and  new,  one  of  these  forces  is  always 
armed  for  resistance,  the  other  for  attack. 
The  one  rests  upon  authority,  the  other 
upon  enthusiasm  ;  the  one  appears  more 
faithful,  the  other  more  generous  ;  the  one 
is  the  guardian  of  stability — and  preserves  ; 
the  other  is  the  parent  of  reforms — and  tends 
to  produce.  The  one,  in  resisting  all  change, 
puts  a  stop  to  all  progress  ;  the  other,  in 
precipitating  progression,  creates  danger. 
The  immobility  of  the  one,  equals  the 
temerity  of  the  other ;  the  one  is  occu- 
pied only  in  maintaining,  as  if  nothing  had 
ever  had  a  beginning — the  other,  in  creating 
as  if  nothing  existed. 

But  instead  of  standing  thus  hostile  to 
each  other,  true  wisdom  dictates  their  union. 
Each  should  feel  the  want  of  the  other. 
Thus,  that  which  is  old  would  be  perpetually 
renovated  as  the  only  means  of  being  saved 
from  destruction;  that  which  is  new  must 
succeed,  for  it  would  be  built  upon  a  solid 
foundation ;  all  would  move  without  disorder. 
This  alliance,  in  fact,  contains  the  grand 
secret  of  perfectibility.  In  the  social  order 
it  would  be  the  harmony  of  manners  and 
liberty ;  in  science  and  in  art,  the  union  of 
experience  and  invention ;  in  morals,  the 
union  of  constancy  and  generosity.  See 
with  what  wondrous  art  Nature  herself  has 
combined  these  two  rival  powers  !  Scarcely 
is  man  born  into  the  world  than  habits  are 
contracted  ;  these  increase  from  day  to  day, 
but  from  day  to  day  new  objects  constantly 
spring  up  to  modify,  bend,  and  extend  them, 
and  to  awaken  and  develop  the  interior 
powers  of  the  soul.  Let  us  continue  the 
work  on  the  same  plan.  Let  us  watch 
carefully  the  origin  of  our  habits,  that  we 
may  form  none  but  good  ones,  and  only  in 
conformity  with  enlightened  reason,  and 
continue  our  watchfulness  that  they  do  not 
degenerate.  At  the  same  time,  let  our  looks 
be  turned  to  the  future,  that  we  may  never 
grow  old  for  truth  and  for  virtue.  Borne 
on  the  bosom  of  a  vast  ocean,  exposed  to 
tempests,  but  destined  to  a  known  port, 
our  knowledge  of  the  past  will  become  our 
anchor,  but  our  sails  will  be  our  hopes  of 
the  future. 

Nothing  is  so  hard  for  those  who  abound 
in  riches,  as  to  conceive  how  others  can  be 
in  want. 
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QUESTIONS  FOR  SOLUTION. 

38.  Find  the  equation  to  the  locus 
of  the  middle  points  of  a  system  of 
parallel  straight  lines,  terminated  by  two 
straight  lines  of  which  the  equations  are 
given. 

39.  Two  spheres  of  gold  of  which  the 
radii  are  4  and  5  inches  respectively,  are 
melted  with  an  undetermined  additional 
quantity ;  and  when  the  mass  is  poured 
out  and  cooled,  it  forms  a  sphere  of  which 
the  radius  is  6  inches.  Determine  the 
radius  of  the  sphere  which  the  added  gold 
would  have  formed. 

40.  Eliminate  a-,  y,  and  *,  from  the 
equations 

*2  (y  +  %)  =  «3 

?y2  (a  +  a)  =  b3 

(z*  x  -\-  y)  =  ci 


41.  A  mixture  of  soda  and  potass  dis- 
solved in  2540  grains  of  water,  took  up 
980  grains  of  aqueous  sulphuric  acid,  and 
the  weight  of  the  compound  solution  was 
4285  grains.  Find  how  much  potass  and 
how  much  soda  the  mixture  contained, 
assuming  that  aqueous  sulphuric  acid 
unites  with  soda  in  the  proportion  (by 
weight)  of  49  to  32,  and  with  potass  in  the 
proportion  of  49  to  48. — {Senate  House, 
1850.) 

42.  A  gentleman  having  invited  some 
friends  to  take  wine  with  him,  decanted 
altogether  a  dozen  of  wine  on  the  occasion. 
Each  of  his  friends  drank  as  many  glasses 
as  there  were  persons  present,  and  it 
appeared  afterwards  that  too  much  had 
been  decanted  ;  for  if  every  individual  had 
drunk  4  glasses  more,  there  would  have 
been  just  sufficient.  The  gentleman  him- 
self drank  9  glasses,  and  3  were  wasted  in 
decanting,  &c.  Supposing  that  a  bottle 
of  wine  contains  12  glasses,  how  many 
friends  came  to  the  party  ? 


APPENDIX. 


Q— Latin.  F.  T.  R.— In  true  Latiu  there  is  no  w,  as  it 
owliere  occurs  in  the  Classics.  Many  words,  however, 
ave  been  introduced  into  the  so-called  Latin  of  modern 
es  in  which  the  letter  is  introduced,  lor  example, 
Vinteracese,  Warvicus,  &c.  &c. 

O— Album.  W.  F.,  M.  A.  T.  —  This  name— now  ap- 
ied  to  the  record  kept  by  young  ladies  of  the  meaning- 
;ss  worth-nothings,  which  sentimental  young  gentlemen 
rite  for  the  wasp-bodied  lackadaisicals,  who  are  single 
nough  to  believe  their  soft  emptinesses— is  derived  from 
ie  Latin,  and  signifies  a  white  or  blank  book.  The  word 
album  "  signifies  literally,  white. 

"XQ—DeadSea.  J.  H.  L.— The  waters  of  the  Jordan  are 
ot  salt,  but  contain  aji  appreciable  quantity  of  saline 
atter.  The  waters  of  the  t)ead  Sea  are  a  strong  solution 
'  saline  matters,  and  are  said  to  contain,  in  addition  to 
ie  ordinary  constituents  of  sea  water,  many  sulphurets 
id  sulphates.  We  do  not  remember  to  have  seen  any 
nalysis'of  Dead  Sea  water. 

11— Chemistry.  W. — The  best  English  works  on  or- 
anic  chemistry  are  Turner's  Chemistry,  the  last  edition, 
y  Liebig  and  Gregory;  Graham's  Elements  of  Chemistry  ; 
rande's  Manual  of  Chemistry  ;  Fownes's  Manual  of  Ele- 
entary  Chemistry ;  and  Kane's  Elements  of  Chemistry. 
11  these  works,  and  indeed  all  modern  works  on  Chemis- 
y,  contain  a  full  explanation  of  the  symbols,  equivalent 
umbers,  &c. 

12-H'%.  W.  E. — There  are  other  supposed  deriva- 
10ns  for  the  name  "Whig,"  besides  the  one  given  at 
ar.  115,  Appendix,  vol.  i.  Some  have  said  that  it  was  hist 
pplied  to  the  sterner  portion  of  the  Presbyterian  party,  wrho 
vere  said  in  reproach  to  resemble  the  sour  serum  of  milk, 
ommonly  called  "whig"  in  that  district.  In  Graham's 
tymology  it  is  said—"  Whig  is  derived  from  whaeg,  a 
ind  of  milk  which  the  Covenanters  were  obliged  to  drink 
uring  their  wanderings." 

13 — "  Ca  the  grindstone." — A.  H.  writes  as  follows  with 
eference  to  the  derivation  of  the  word  "  ca,"  which 
J.  C.  understands  to  mean  "turn."  "The  word  '  ca  ' 
s  probably  an  abbreviation  of  the  English  word  'call.' 
n  Scotland,  such  phrases  as  '  ca  the  cows,'  'ca  the 
torses,'  '  ca  the  mill,'  are  common.  Now  horses,  &c,  are 
aid  to  be  driven  by  'ca'ing'  at  them,  or  bawling  to  them 
o  go  forward,  and  hence  the  phrase  '  ca  the  cows  '  has  come 
o  signify  •  drive  the  cows.'  From  this  it  is  easy  to  perceive 
ow  the  word  could  come  to  be  used  for  keeping  animals  in 
notion,  and  how,  lastly,  the  term  was  applied  in  a  similar 
ense  to  a  wheel  or  grindstone."— T.  J.  C. 

14—Auld  Reekie.  F.  S.  S.-J.  R.  and  T.  B.  J.  send 
he  following  explanation  of  this  term  as  applied  to  Edin- 
burgh:—It  appears,  that  about  the  reign  of  Charles  II., 
n  old  gentleman  known  as  Durham  of  Largo,  who  re- 
ided  iu  Fife,  regulated  the  time  of  evening  worship  by 
lie  appearance  of  the  smoke  of  Edinburgh,  which  he  could 
asily  see  from  his  own  door  in  the  clear  summer  twilight. 
Vhen,  by  the  increased  density  of  the  smoke,  lie  judged 
tiat  the  good  folks  were  preparing  their  evening  meal,  he 
sed  to  call  the  members  of  the  household  into  his  room, 
aying— "  It's  time  noo,  bairns,  to  tak'  the  beuks  (books) 
nd  gang  to  our  beds,  for  yonder's  Auld  Reekie,  I  see, 
utting  on  her  nicht-cap." 

15— Problem.— W.  O.  inquires,  on  the  part  of  himself 
nd  others,  whether  the  solution  of  the  following  question, 
Two  cords,  one  of  eight  feet,  and  the  other  of  ten  feet  in 
ngth,  are  attached  to  a  weight  of  100  pounds,  uvd  fastened 
t  their  other  extremities  to  two  points  in  the  ceiling  twelve 
eet  apart;  required  the  strain  on  each  cord,"  necessarily 
nvolves  a  trigonometrical  process.  (We  are  also  asked  to 
urnish  the  solution  of  the  problem;  but  our  restiicted 
units  prevent  our  compliance  with  this  request  in  the  way 
printing  the  solution  of  this,  or  any  other  question 
hich  is  not  proposed  in  the  Mathematical  Department.) 
here  is  no  reason  for  applying  trigonometry  in  the  pre- 
ent  instance.  We  find  the  strains  required  to  be  repre- 
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resented  by       ,  7      and       ,  7    lbs.  respectively.    These 

nay  be  readily  expressed  decimally,  to  any  convenient 
xtent  of  approximation. 
\Q—Hipl  hip!  hurrah!  F.  S.  S.— The  origin  of  this 
xpressiou  is  unknown  to  us ;  we  do  not  remember  to 
ave  met  with  any  speculation  on  the  subject.  At  the 
riod  of  the  Jewish  persecutions  in  Germany,  about 
D.  1200,  the  cry  of  "  Hep  !  hep  !  "  was  used  by  the  mur- 
.erers  of  the  Israelites.  This  term  was  compounded  of 
he  initials  of  the  words— "  Hierosolyma  est  perdita." 
rom  our  German  neighbours  it  is  possible  we  may  have 
erived  the  "  Hip  1  hip  !  "  as  a  corruption  of"  Hep  !  hep  !  " 
lay  not  "  Hurrah  "  be  derived  from  the  same  sentence  ? 
Ve  le'ave  the  question  open  to  our  correspondents.    For 


our  own  part,  we  have  no  great  opinion  of  cries  of  victory, 
except  where  the  triumph  is  a  moral  one.  The  rejoicing' 
over  the  calamities  of  our  feilows,  whether  inflicted  by 
ourselves  or  others,  justly  or  unjustly,  does  not  appear  to 
us  to  be  strictly  Christian. 

17 —Astronomical.  J.  C.  inquires  how  the  motion  of 
the-  earth  accounts  tor  the  circuit  which  the  sun  makes 
during  a  year,  called  the  ecliptic.  Our  pupil  should  bear 
in  mind  "that  the  sun  never  moves;  that  his  apparent 
progress  in  the  heavens  is  occasioned  by  the  daily  rotation 
of  the  earth  upon  her  axis  from  west  to  east;  and  by  her 
annual  circuit  round  the  orb  of  light.  In  consequence  of 
the  inclination  of  the  axis  of  rotation  of  the  earth  to  the 
plane  of  its  rotation  round  the  sun,  the  eqi  atorof  the  earth 
will  not  correspond  with  that  plane,  and  the  sun's  rays  will 
be  vertical  sometimes  to  places  north,  and  sometimes  to 
those  south  of  the  equator.  An  imaginary  line  is  thus 
drawn,  passing  over  places  at  which  the  sun  is  vertical  at 
particular  periods  of  the  year.  This  is  called  the  ecliptic. 
At  p.  96  of  Dick's  Solar  System,  the  author  thus  writes  of 
the  planet  Mercury: — "  It  never  appears  above  29  degrees 
distant  from  the  sun,  and  frequently  at  the  periods  of  its 
greatest  elongations,  it  is  not  above  16  or  17  degrees  from 
that  luminary."  J.  C.  and  several  other  pupils  make 
inquiries  referring  to  this  passage:  it  is  obvious  that 
the  word  "greatest"  is  a  misprint;  it  should  have  been 
"smallest." 

18 — Gipsies.  H. — The  word  "gipsey"  is  probably  a 
corruption  of  "  Egyptian."  They  are  said  to  have  mi- 
grated from  the  East  about  the  beginning  of  the  fifteenth 
century.  They  appeared  in  Paris  as  pilgrims  in  H27,  in  a 
troop  of  more  than  a  hundred,  representing  themselves 
as  Christians  driven  out  of  Egypt  by  the  Mussulmans. 
The  name  "  Bohemian  ,"  given  to  them  by  the  French,  is 
probably  derived  from  the  old  Gallic  word  boem,  a  sor- 
cerer. They  are  called  "wanderers"  by  the  Germans, 
"  heathen"  by  the  Dutch,  "Tartars"  by  the  Danes  and 
Swedes.  In  Italy  they  are  called  "  Zingari,"  in  Turkey, 
"  Tchingenes,"  in  Spain,  "  Gitanos,"  and,  in  Hungary, 
"Pharaoh  Nepek,"  or  Pharaoh's  people.  There  is  suffi- 
cient evidence  to  prove  that  they  are  not  Egyptians,  but 
that  they  migrated  originally  from  Hindostan,"  at  the  time 
of  the  invasion  by  Timur  Beg.  There  is  a  tribe  near  the 
mouth  of  the  Indus  much  resembling  them,  who  are  calied 
Tchinganes.  The  gipsies  call  themselves  Sind  (Scinde); 
and  their  language  is  so  nearly  like  the  dialects  of  India, 
that  a  question  addressed  to  some  gipsies  by  a  friend  of  the 
Editor  in  the  Hindostanee  language,  was  understood  by, 
and  responded  to,  by  the  persons  for  whom  it  was  intended. 
The  best  works  on  the  subject  are  Grellman's  Versnch 
uber  die  Zigtuner,  787,  and  Hoyland's  Historical  Survey 
of  the  Customs,  <!yc.  of  the  Gipsies,  1816.  The  statements 
with  reference  to  the  gipsies  contained  in  The  Bible  in 
Spain,  have  been  questioned,  and  apparently  with  good 
reason. 

19— Galvanic  Battery.  J.  C.  J.— For  quickly  forming 
a  good,  cheap,  and  powerful  galvanic  battery,  we  believe 
no  method  to  be  more  available  than  that  on  Mr.  Grove's 
principle,  first  given  by  Dr.  Goldingbird.  "Procure  the 
bowjs  of  six  tobacco-pipes,  and  stop  up  the  holes,  left  by 
breaking  oil  the  pipes,  with  sealing-wax.     Place  on  the 


a,  glass  tumbler;  b,  zinc  cylinder;  c,  pipe  bowl; 
d,  platinum  foil. 

table  six  small  glass  tumblers,  each  an  inch  high,  like 
those  used  by  children  as  toys  ;  place  in  each  a  cylinder 
of  amalgamated  zinc,  let  a  pipe  bowl  rest,  in  each  cylinder, 
and  place  in  every  one  a  slip  of  thin  platinum  foil,  one  and 
a  quarter  inch  long  and  half  an  inch  wide,  connected  at 
the  zinc  cylinder  by  platinum  wire  :  fill  the  pipe-bowls 
with  nitric  acid,  and  the  tumblers  with  dilute  sulphuric 
acid,  and  an  energetic  current  of  electricity  will  be  set 
free,  capable  of  rapidly  decomposing  water,  igniting  wire, 
charcoal  points,  &c. — W.  J.  R. 

20— -Esthetics.  M.  A.,  &c— The  word  is  derived  from 
the  Greek  verb,  aisthanomui—l  feel,  or  am  sensible.  It 
appears  to  have  been  first  used  as  a  scientific  term  by 
Alexander  Baumgarten,  a  disciple  of  Christian  Wolf,  who 
wrote  of  beauty  as  a  given  property  of  objects  of  which  we 
are  becoming  sensible.    The  name  is  now  used  as  a  title  to 


THE  TUTOR  AND  HIS  PUPILS. 


express  what  may  be  called,  "  the  science  of  the  beautiful. " 
According  to  the  generality  of  aesthetic  philosophers, 
beauty  is  the  perfection  of  reality,  that  is,  the  complete 
adaptation  of  a  thing  to  its  purpose,  and  the  entire  fulfil- 
ment of  the  idea;  but  there  are  various  systems  of  aesthet- 
ics. Winkleman  held  that  beauty,  as  an  abstract  idea,  ex- 
isted only  in  the  Divine  mind.  Kant  denies  the  possibility 
of  a  science  of  beauty.  Schelling  conceived  that  the  per- 
ception of  the  perfect  consistency  of  things— which  exists 
solely  in  the  Divine  mind  as  the  eye,  seeing  all  varieties 
in  the  entire  unity  of  creation— was  the  beautiful,  and  that 
the  nearer  the  artist  could  approach,  in  any  one  direction, 
to  the  idea  of  this  consistency,  so  did  he  express  beauty. 
But  it  is  quite  impossible  to  express  in  a  few  words  what 
would  require  a  volume  or  two  to  discuss.  Those  who  are 
interested  in  the  subject  must  read  for  themselves  the 
works  of  Krug,  Kant,  Schelling,  Ast,  Jean  Paul,  and 
Schlegel ;  of  the  last  there  is  a  translation  in  Bohn's  series 
of  works.  A  good  translation  of  Schiller's  ^Esthetic 
Letters  has  been  published  by  Chapman.  The  book  must 
be  read  attentively,  at  least  twice,  to  be  at  all  fairly 
appreciated.    It  is  a  kind  of  "  mental  gymnastics." 

21—  College  Expenses:  Cambridge.  —  The  college  ex- 
penses at  Cambridge,  which  appear  to  be  very  dispropor- 
tionate compared  with  those  of  the  Scotch  universities, 
amount  to  about  £80  per  annum,  exclusive  of  tradesmen's 
bills  and  private  tutorage.  For  this  sum,  the  student  is 
entitled  to  the  exclusive  use  of  two  rooms  in  college,  to 
dine  in  the  college  hall  during  term,  and  to  attend  the 
various  classes.  These  meet  mostly  for  two  or  three 
hours  each  day.  The  subjects  of  study  for  the  first  year 
are— the  classical  authors,  elementary  mathematics,  and 
Old  Testament  history;  second  year,  the  same,  with  the 
addition  of  the  evidences  of  the  Christian  religion,  moral 
philosophy,  and  Greek  and  Roman  history;  third  year,  the 
higher  mathematics,  theology  (patristic  and  polemical), 
the  history  and  antiquities  of  the  Christian  Church,  and  the 
Liturgy  of  the  English  Church.  The  whole  of  the  three 
years'  studies,  if  diligently  pursued,  are  believed  to  be  cal- 
culated to  ground  the  student  well  in  the  three  important 
divisions  of  learning — History,  Philosophy,  and  Science; 
and  to  strengthen  (as  Dr.  "VVhewell  has  shown,  in  his 
Cambridge  Studies)  the  two  most  important  of  the  human 
faculties— reason  and  language.  I  ought  to  mention,  that 
at  Trinity  College  there  is  an  entrance  examination  in 
Homer's  Iliad,  Xenophon's  Memorabilia,  Virgil's  ^Eneid; 
arithmetic;  the  elements  of  algebra;  and  Euclid,  books 
i.  and  ii.  P.S.  The  student  has  an  opportunity  of  attending 
lectures,  if  he  please,  for  a  trilling  lee,  in  every  branch  of 
learning — botany,  chemistry,  geology,  medicine,  anatomy, 
physic,  and  in  all  the  modern  languages,  in  addition  to  the 

regular   course  of  study. — J.  A.  L. Edinburgh. — An 

Edinburgh  correspondent  writes :  "  In  Edinburgh,  the 
session  begins  on  the  first  Tuesday  of  November,  and 
closes  about  the  middle  of  April.  The  matriculation  ticket 
costs  £l.  The  literary,  philosophical,  and  divinity  classes, 
are  three  guineas  each.  The  medical  classes  vary  from 
£2  to  £7.  Taking  £8  as  class  fees,  one's  total  expenses 
for  a  session  need  not  exceed  £25."— A  Glasgow  student 
states,  that  the  fees  there  only  differ  in  the  matriculation 
fee,  which  is  7s.  6d.  The  3tudents  are  under  no  restrictions 
except  in  the  class-rooms;  they  can  live  where  they  think 
proper,  and  do  what  they  please. 

22 — Latin  and  Chemistry. — The  cost  of  attending  Pro- 
fessor Browne's  classical  lectures  at  King's  College, 
London,  is  £4  is.  per  term,  or  £10  105.  for  a  year.  The 
fee  to  Professor  Miller's  course  on  chemistry  is  £7  7s. 
for  one  winter  session  (October  to  May),  or  £9  9s.  for 
perpetual  admission.  There  is  a  course  of  chemical 
manipulation,  fee  £5  5s.  for  one  summer  session,  or 
£9  9s.  perpetual.  To  attend  the  Latin  class,  the  student 
must  join  all  the  classes  going  on  in  the  college  in  that 
language;  it  would  cost  him  no  more  to  learn  Greek. 
Any  further  information  could  be  obtained  from  Mr. 
Cunningham,  the  Secretary,  of  whose  courtesy  we  can 
personally  speak.  At  University  College  there  is  un- 
restricted admission  to  the  faculty  of  arts  and  laws,  except 
for  students  under  fifteen  years  of  age.  Any  gentleman, 
upon  presenting  his  card,  is  admitted  as  an  occasional 
visitor  to  any  class.  Students  nominated  by  proprietors 
pay  5s.  less  than  those  who  have  not  that  advantage. 
A  college  fee,  10s.  for  one  class,  and  £l  for  two  or  more 
classes,  is  paid  by  each  student  every  session,  unless  the 
course  is  a  short  one.  A  matriculation  fee  of  £2  relieves 
the  student  during  the  whole  course  of  his  study  from  the 
college  fee.  There  are  two  classes  in  Latin,  under  the 
direction  of  Professor  Newman,  which  meet  daily  except 
on  Saturday,  the  senior  from  12.30  to  1.30,  and  the  junior 
from  1.45  to  2.45;  fee  to  each  class  £7  10*.  The  chemi- 
cal class  is  under  the  direction  of  Professor  Graham,  and 


meets  daily,  except  Saturday,  from  11  to  12  a.m.,  begin- 
ning on  October  2nd.  The  first  fifty  lectures  form  an 
elementary  course  to  prepare  students  for  matriculation 
at  the  University  of  London  (Somerset  House,)  the  fee  to 
which  series  is  £3.  Instruction  in  practical  chemistry  is 
afforded  by  another  professor.  The  laboratory  is  open  daily 
from  9  a.m.  till  4  p.  m.,  from  the  first  of  October  to  the  end 
of  July.  Fee  for  the  session  25  guineas;  six  months 
18  guineas;  three  months  10  guineas;  one  month  4  gui- 
neas, exclusive  of  the  expense  of  materials.  There  are 
also  elementary  classes  of  practical  chemistry  in  the  sum- 
mer; course,  forty  lessons  of  an  hour  each,  on  Monday, 
Tuesday,  Wednesday,  and  Thursday,  from  12  to  1,  com- 
mencing the  first  week  in  May;  fee  £4.  This  includes  the 
cost  of  materials.  There  is,  moreover,  what  is  called  the 
Birkbeck  course  (for  persons  engaged  in  manufactures, 
&c),  consisting  of  fifteen  lessons  of  two  hours  each,  on 
Mondays  and  Thursdays,  from  May  to  June,  from  7  to  9- 
p.m.    Fee,  including  cost  of  materials,  £2. 

23— ?fte  Dispersion  of  the  Jews.  H.— The  dispersion  of 
the  Jews  may  be  said  to  have  begun  under  the  dominion  of 
the  Ptolmies,  who  transplanted  large  colonies  of  them  into 
Egypt,  Cyrene,  and  Cyprus.  Antiochus  the  Great  induced 
many  to  settle  in  the  towns  of  Asia;  and  in  the  time  of 
Cicero  there  was  a  wealthy  Jewish  community  in  Italy. 
Jerusalem  was  finally  taken,  and  totally  destroyed,  in  Sep- 
tember, a.d.  70,  when  its  inhabitants  were  murdered  or 
sold  as  slaves.  A  second  desolation  of  Judaea  took  place 
in  the  reign  of  Hadrian,  in  consequence  of  the  people  seek- 
ing to  regain  their  liberties.  The  Jews  in  the  Roman  empire 
occupied  a  similar  position  to  that  of  the  Greeks  under 
Turkish  rule.  Constantine  and  his  successor  persecuted 
the  Jews  under  various  pretexts ;  but  Justinian  was  the 
first  who  has  the  infamy  of  enacting  really  oppressive  and 
intolerant  laws  against  the  Jews.  Julian  favoured  the 
Jews,  and  would  have  rebuilt  their  temple,  but  is  said  to 
have  been  deterred  by  some  strange  appearances  which 
frightened  the  work-people.  Theodric  and  the  Gothic 
kings  of  Italy  protected  the  Jews,  who  during  that  period 
had  the  slave  trade  of  Europe  in  their  hands,  which  they 
conducted  in  such  a  manner  as  to  call  for  the  interference 
of  Pope  Gregory  I.  and  his  councils.  The  Samaritans,  as 
a  separate  people^  disappear  from  the  page  of  history  after 
the  reign  of  Justin,  the  son  of  Justinian,  who  actively  per- 
secuted all  kinds  of  Judaism.  In  Spain,  under  the  Gothic 
kings,  the  Jews  experienced  the  first  of  those  sweeping 
proscriptions  which  they  were  afterwards  doomed  to  suffer 
in  every  country  of  Christian  Europe.  The  acts  of  the 
twelfth  council  of  Toledo  are  a  model  of  ecclesiastical  in- 
tolerance. The  Jews,  in  consequence,  rendered  material 
assistance  to  the  Saracen  invaders;  and  under  the  Moor- 
ish dynasty  the  nation  enjoyed  several  centuries  of  rest. 
Charlemagne,  Louis  le  Debonnaire,  and  Charles  the  Bald, 
protected  the  Jews;  but  towrards  the  end  of  the  reign  of 
the  latter,  the  clergy  began  to  claim  liberty  of  opinion 
for  none  but  themselves.  Philip  Auguste,  a.d.  1180, 
banished  the  J  ews  and  confiscated  their  property.  Twenty 
years  afterwards  they  were  allowed  again  to  enter  France, 
but  were  finally  expelled  under  Charles  the  Sixth.  In 
Spain,  after  the  expulsion  of  the  Moors,  the  Jews  were 
treated  with  great  barbarity,  800,000  being  banished  from 
the  country.  In  the  eighteenth  century,  a  milder  spirit  of 
toleration  began  to  show  itself  towards  the  Jews.  It  ia 
uncertain  at  what  period  the  Jews  came  to  Britain,  but  we 
find  them  settled  in  the  island  as  early  as  a.d.  750.  They 
began  to  suffer  from  rapacity  and  intolerance  in  the  reign 
of  Stephen.  In  the  reign  of  Edward  1.,  about  a.d.  1290,. 
the  Jews  were  banished  the  kingdom,  but  they  again 
settled  here  after  the  Restoration,  a.d.  1CC0,  since  which 
time  the  members  of  the  Jewish  persuasion  have  remained 
on  the  same  footing  as  other  aliens  with  respect  to  entering 
the  country.  The  children  of  Jewish  parents  born  in  this 
country  are  not  aliens.  Many  curious  speculations  have 
been  raised  as  to  what  became  of  the  ten  tribes  of  Israel 
who  inhabited  the  northern  division  of  Palestine,  about 
956  B.C.,  and  for  250  years  afterwards  retained  that  lo- 
cality, calling  it  the  kingdom  of  Israel,  as  distinguished 
from  the  southern  portion,  called  the  kingdom  of  Judah,  in- 
habited by  the  tribes  of  Benjamin  and  Judah.  The  king- 
dom of  Israel  was  overthrown  by  the  Assyrians,  who 
carried  their  inhabitants  into  captivity,  from  which  they  d« 
not  appear  to  have  returned,  nor  has  the  existence  of  their 
progeny  ever  been  ascertained.  It  is  probable  that  the 
Assyrians  took  away  only  the  higher  class  of  the  people, 
and  many  exiles  possibly  found  their  way  back  to  their 
native  country.  That  the  Samaritans  retained  the  Penta- 
teuch in  its  original  character,  obeyed  the  law  of  Moses,  and 
claimed  descent  from  Ephrahn  and  Manasseh,  are  evi- 
dences of  their  Israelitish  descent,  though  they  might  have 
intermarried  with  the  Assyrian  colonists. 
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CHAPTER  III. 

GENERAL  CHARACTERS  OF  THE  LAND  MASSES— 
STRUCTURE  OF  THE  EARTH  — CLIMATES  — ISO- 
THERMAL LINES— RACES  OF  MAN  — POLITICAL 
GEOGRAPHY-DEFINITIONS. 

71.  The  land  masses,  which  we  have  now 
to  consider,  are  surrounded  on  all  sides  by 
the  ocean.  The  five  great  portions,  Europe, 
and  Asia,  Africa,  North  America,  South 
America,  and  Australia,  are  termed  Conti- 
nents. Smaller  detached  masses  are  Islands  ; 
and  where  these  appear  in  groups  or  clusters, 
they  are  said  to  form  an  Archipelago.  A 
piece  of  land  running  out  to  form  a  projection 
into  the  ocean,  is  termed  a  Promontory; 
and  its  point  or  extremity,  a  Cape  or  Head- 
land. A  Peninsula  is  a  portion  of  land 
almost  insulated,  being  only  connected  with 
the  mainland  by  a  narrow  neck,  which  is  termed 
an  Isthmus. 

72.  Islands  present  us  with  several  peculiar 
characters.  Some  appear  to  be  merely  accu- 
mulations of  sand  and  drift,  heaped  up  by  the 
ocean  currents.  Others  are  rocky,  and  pre- 
sent indications  of  being  the  summits  of 
mountains,  or  of  high  table  lands  rising  above 
the  bed  of  the  ocean.  A  third  class  are  vol- 
canic. Some  of  these  (as,  for  example, 
s=  Graham  Island  in  the  Mediterranean  sea)  are 
known  to  have  arisen  above  the  ocean  after  a 
of  volcanic  activity,  and  have  again  disappeared  after  a  few  months'  exposure  to 
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the  action  of  the  waves.  "Where  islands  occur  singly,  and  at  great  distances  from  the  main- 
land, the)'  are  almost  always  volcanic.  The  fourth,  and  most  interesting  class  of  all,  are 
the  Coralline  Islands,  which  are  formed  entirely  of  the  stony  habitations  of  mil- 
lions upon  millions  of  the  minute  coral  insects.  They  occur  almost  exclusively  in  the 
oceans  within  the  tropics.  Of  Coral  Islands,  or  "  Atolls,"  there  are  several  varieties, 
dependent  on  form  and  structure.     (See  p.  159,  vol.  i.) 

73.  The  surface  of  the  land  is,  in  some  cases,  plane,  or  gently  sloping,  without  any 
marked  variations  of  hill  and  valley.  Such  plains  are  called  Landes  in  Northern 
Germany;  Steppes  in  Russia  and  Siberia;  Llanos,  or  Pampas,  in  South  America,  and 
Selvas  where  covered  with  wood  ;  Prairies,  or  Savannahs,  in  North  America.  These 
terms  apply  to  the  peculiar,  smooth,  undulating  outline  of  the  country,  and  do  not  desig  • 
nate  any  particular  degree  of  fertility,  which  often  varies  greatly  over  parts  of  these 
plains. 

74.  Elevations  not  exceeding  1000  feet  in  height  are  Hills  ;  those  of  greater 
height  are  Mountains.  Mountains  usually  succeed  one  another  in  a  kind  of  chain,  or 
Range,  sometimes  having  Spurs,  or  shorter  ranges  projecting  from  the  sides.  Other- 
wise, they  occur  in  clusters  or  Groups.  Single  detached  mountains  are  generally  volcanic. 
The  height,  steepness,  and  extent  of  mountain  ranges,  vary  within  all  possible  limits. 

75.  Volcanoes,  or  burning  mountains,  are  scattered  over  every  part  of  the  globe, 
but  the  greater  number  are  situated  on  sea-coasts.  Some  volcanoes  are  extinct,  or 
appear  to  have  remained  quiescent,  for  a  greater  or  less  time ;  others  are  still  active  at 
certain  periods. 

76.  Mountains  have  evidently  been  raised  or  upheaved  by  some  gigantic  force 
acting  from  beneath  the  surface,  probably  that  of  subterranean  fire.  It  is  to  some  circum- 
stances attending  this  upheaval,  that  we  must  trace  the  curious  fact,  that  all  mountain 
chains  slope  down  more  precipitously  on  one  side,  than  on  the  other. 

77.  The  sun's  rays,  in  passing  directly  through  the  atmosphere,  heat  it  but  little. 
The  great  cause  of  the  warmth  of  the  air  is  to  be  found  in  the  heat  radiated  into  it 
from  the  surface  of  the  earth  on  which  the  sun's  rays  fall.  Now  as  we  ascend  a 
lofty  mountain,  we  get  further  out  of  the  range  of  this  radiated  heat,  and  therefore 
the  air  and  soil  will  become  gradually  colder.  Thus,  at  successive  stages  of  eleva- 
tion on  the  mountains  within  the  tropics,  we  find  every  gradation  of  climate,  and 
types  of  every  class  of  vegetable  and  animal  life,  from  these  peculiar  to  the  tropical 
countries,  to  those  of  temperate,  cold,  and  finally  arctic  regions.  Even  under  the  equator, 
mountains  exceeding  16,000  feet  in  height,  have  their  summits  covered  with  perpetual 
snow.  As  we  approach  colder  regions,  the  height  of  the  limit  of  constant  snow 
decreases.  In  the  Alps  it  is  found  at  8,800  feet ;  and  had  we  in  England  a  mountain 
more  than  5,500  feet  high,  its  top  would  be  always  in  a  frozen  state.  This  principle  of 
the  diminution  of  temperature  with  the  increase  of  height,  is  quite  general. 

78.  Tracts  of  land  extending  over  a  considerable  area  nearly  at  the  same  elevation, 
and  sloping  down  on  all  sides  to  the  sea,  are  called  Plateaus. 

79.  Mountains,  by  their  effect  on  the  currents  of  the  atmosphere  (51),  by  sheltering  some  spots, 
and  exposing  their  sides  to  the  full  effect  of  violent  and  cold  winds,  exercise  an  important  influence  on 
the  climate  and  productions  of  the  countries  around  them.  They  form  the  natural  boundaries 
between  different  nations,  and  different  classes  of  animal  and  vegetable  productions. 

80.  We  are  here  led  to  consider  what  is  known  of  the  composition  and  structure  of 
the  earth  on  which  we  live.  The  full  investigation  of  this  subject  belongs  to  Geology  ; 
but  a  brief  glance  at  the  general  facts  may  enable  us  to  understand  more  clearly  some  of 
the  differences  of  the  mineral  productions  of  various  countries,  which  come  strictly  within 
the  scope  of  geography. 

81.  It  is  generally  supposed  that  the  interior  of  the  earth  is  in  a  state  of  intense 
heat,  and  that  the  surface  is  a  comparatively  thin  crust  produced  upon  the  melted  mass 
by  its  cooling  down  externally.     On  this  supposition,  Earthquakes,  Volcanoes,  and  all 
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those  tremendous  convulsions  of  the  earth,  are  referred  to  fractures  of  this  thin  surface 
crust,  with  or  without  escape  of  the  fluid  mass  from  within. 

82.  Our  knowledge,  by  actual  inspection,  of  the  structure  even  of  the  surface,  is  very  small,  as 
the  deepest  mine  or  shaft  yet  sunk,  has  probably  not  carried  us  through  a  fiftieth  part  of  the  thickness 
of  the  solid  crust.  But  as  we  find  this  crust,  wherever  we  examine  it,  to  be  composed  of  layers,  or 
Strata  of  rocks,  which  follow  one  another  in  a  certain  regular  order,  we  are  enabled  in  many  cases  to 
judge  of  what  must  probably  exist  at  great  depths  beneath  the  bed  which  we  actually  find  at  the  bottom 
of  our  mine  or  excavation. 

83.  The  layers  or  beds,  of  which  the  crust  is  composed,  have  been  classed  accord- 
ing to  certain  characters  as  follows: — (1.)  Plutonic  Rocks  evidently  owe  their  present 
form  and  character  to  the  action  of  intense  heat  and  enormous  pressure.  They  are 
found  lying  beneath  all  the  other  rocks,  so  that  we  conclude  that  they  may  constitute 
the  first  crust  originally  formed  on  the  surface  of  the  globe. 

84.  (2.) — Volcanic  Rocks  also  owe  their  form  and  character  to  the  operation  of 
fire.  They  are,  however,  of  all  possible  ages  ;  from  the  Porphyry  and  Basalt  of  the  very 
earliest  era,  to  the  lava  which  may  have  been  poured  out  during  a  recent  volcanic  erup- 
tion (81).  Hence,  these  rocks  are  found  above  and  below,  as  well  as  intermingled  with 
other  beds  or  layers. 

85.  (3.) — Metamorphic  Rocks  appear  to  have  been  deposited  in  the  form  of  mud 
or  sediment,  from  water,  and  then  to  have  undergone  alteration  by  exposure  to  great  heat. 
The  original  mud  or  sediment  must  have  resulted  from  the  wearing  away  and  abrasion 
of  the  earlier  plutonic  and  volcanic  rocks. 

86.  (4.) — Aqueous  Rocks  have  been  evidently  deposited  from  water  in  the  form  of 
mud,  sand,  crystals,  or  gravel.  They  are  of  a  date  subsequent  to  the  creation  of 
organised  beings  ;  for  we  find  imbedded  in  them  remains  of  plants,  zoophytes,  shells, 
fish,  and  the  higher  animals.  In  the  rocks  of  the  first  three  classes  no  such  remains 
occur.  Aqueous  rocks  are  divided  into  three  groups  or  periods,  the  age  of  each 
group  being  determinable  by  its  position,  and  by  the  character  of  the  remains  found 
in  it. 

87.  (a.) — The  Primary,  m|  oldest  group,  appears  to  contain  remains  of  the  earliest 
created  beings,  such  as  corals,  plants,  crustaceans,  shells,  and  some  fish. 

88.  (&.) — The  Secondary  presents  us  with  remains  of  all  classes  of  plants  and 
animals,  though  there  is  a  marked  gradation  in  these  remains  from  the  beginning  to  the 
end  of  the  series. 

89.  (c.) — The  Tertiary,  a  comparatively  recent  group,  has  been  formed  when  the 
earth  was  not  in  a  condition  very  different,  from  that  which  it  has  at  present.  Many 
of  the  fossil  remains  closely  resemble  the  parts  of  animals,  &c,  now  existing,  and  some 
are  even  identically  the  same.  This  group  of  deposits  generally  forms  the  very  surface 
coating  of  the  earth,  immediately  beneath  the  vegetable  soil  or  mould. 

90.  From  the  first  or  plutonic  rocks,  we  also  obtain  stone  for  building,  such  as 
granite  and  porphyry. 

91.  From  the  volcanic  and  metamorphic  series,  we  also  have  building-stones. 
Slate  belongs  to  this  series;  and  the  ores  of  copper,  tin,  silver,  zinc,  and  many  other 
metals  are  usually  obtained  from  veins  or  fissures  in  these  rocks. 

92.  The  aqueous  rocks,  as  they  are  generally  the  most  easily  accessible,  are  most 
extensively  worked  and  used.  From  them  we  obtain  sandstone,  freestone,  and  flagstones 
for  building ;  limestone  and  gypsum  for  building  and  agricultural  purposes  ;  clays  for 
making  bricks,  earthenware,  and  china.  Salt  is  also  obtained  from  these  rocks,  both 
from  mines  and  salt  springs.  But  perhaps  the  most  important  products  of  all  are  coal 
and  ironstone,  which  are  usually  found  together  in  the  secondary  series  of  deposits. 
Lead  and  zinc  ore  are  also  procured  from  this  group.  The  tertiary  series  gives 
us  gravel  for  road-work ;  sand  for  making  glass  and  china ;  clay  for  bricks  and 
earthenware ;  loam  for  agricultural  uses ;  and,  in  some  places,  also  stone  for  building. 
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Gold   and  tin   are  obtained  from  these  deposits,   having  been  evidently  left  after  the 
breaking  up  of  earlier  rocks,  in  which  these  metals  occurred. 

93.  To  explain  our  use  of  the  term  Rock,  we  must  add,  that  geologists  employ  this  name  to 
indicate  any  mineral  deposit  or  stratum,  whether  the  material  of  such  stratum  be  stone,  sand, 
clay,  &c. 

94.  Having  considered  the  principal  general  characteristics  of  the  earth,  and  of  its 
envelope,  we  have  now  to  describe  briefly  how  we  represent  them.  A  Globe  is  a  vastly 
reduced  model  of  the  earth,  mounted  on  an  axis,  so  that  the  earth's  rotation  may  be 
imitated  and  studied,  and  the  changes  of  day  and  night,  and  of  the  seasons,  may  be 
easily  explained  by  it.  The  variations  of  the  earth's  surface  can  only  be  represented  by 
differences  of  colour  and  shading  ;  for  as  the  loftiest  mountain  on  the  earth  is  only  about 
live  miles  high,  or  T^W^n  Part  °^  tne  diameter  of  the  earth,  it  would  be  correctly 
represented  on  a  twelve-inch  globe  by  a  grain  not  more  than  the  yj^th  part  of  an  inch  in 
height, 

95.  Maps  show  portions  of  the  earth's  surface  (on  a  greatly  reduced  scale)  as  they 
would  appear,  if  being  elastic,  they  could  be  spread  out  flat.  As  they  are  naturally 
round,  they  would,  in  this  flattening  out,  be  necessarily  distorted  in  some  parts,  and  all 
maps  are  more  or  less  thus  distorted  ;  but  this  causes  little  difficulty,  because  all  parts, 
both  of  sea  and  land,  near  the  same  spot,  are  distorted  alike,  so  that  their  relative  pro- 
portions are  not  altered. 

96.  Unless  it  is  otherwise  expressed,  the  top  of  a  map  is  always  the  north,  the  bottom  the 
south ;  the  east  is  to  the  spectator's  right  hand,  and  the  west  to  his  left  hand.  When  this  rule  is  not 
observed,  the  direction  of  these  points  is  shown  by  a  cross  on  the  map.  of  which  the  end  pointing  to  the 
north  bears  a  flower,  or  fleur-de  lis.  The  degrees  of  longitude  are  marked  along  the  top  and  bottom, 
the  degrees  of  latitude  along  the  sides  of  the  map.  The  circles  of  the  meridians  and  parallels  appear 
as  straight  or  curved  lines,  drawn  across  the  map,  usually  through  each  fifth  or  tenth  degree  only,  so  as 
to  avoid  a  confusion  of  lines.  When  the  numbering  of  the  degrees  of  longitude  increases  from  the 
right  to  the  left  of  the  spectator,  the  longitude  is  west;  when  from  the  left  to  the  right,  it  is  east. 
When  the  latitude  increases  from  below  upwards,  it  is  north;  when  from  above  downwards,  it 
is  south. 

97.  Maps  being  intended  to  show  the  outline  of  the  land  clearly,  have  the  water  shaded,  and  the 
land  left  plain,  or  coloured.  Charts,  which  are  for  use  at  sea,  have  the  land  shaded,  and  the  water 
left  plain. 

98.  Mountains  are  represented  by  shaded  lines  drawn  in  the  direction  of  the 
principal  slopes  ;  rivers,  by  black  crooked  lines  ;  canals,  or  railroads,  generally  by 
black  even  lines.  When  marshes,  woods,  deserts,  or  other  natural  features  are 
r.-presented,  an  index  to  the  markings  or  colours  employed  is  usually  given  on 
the  map. 

99.  We  have  now  to  show  how  the  phenomena  of  the  atmosphere,  the  ocean,  and  the 
land,  concur  to  form  the  climates,  or  general  characters  of  countries. 

100.  Climate  has  been  defined  to  mean  all  those  states  and  changes  of  warmth 
and  light,  dryness,,  winds  and  rain,  which  determine  the  kinds  of  animals  and  vegetables 
fitted  to  live  and  flourish  in  any  country.     (See  p.  105,  vol.  i.) 

101.  The  causes  which  influence  these  states  and  changes  are  the  following: — * 
First,  the  warmth  and  light  depend  mainly  on  the  nearness  of  a  country  to  the  equator, 
where  the  sun's  rays  fall  most  directly  and  regularly  (18)  (21).  Secondly,  The  elevation 
of  a  country  has  a  great  influence  on  its  warmth,  which  decreases  as  we  rise  above  the 
general  level  of  the  earth  (77).  Thirdly,  Countries  near  the  sea-shore  have  a  moister  air 
(54).  and  also  a  more  equable  climate  (60)  than  inland  countries,  because  the  water  does 
not  so  readily  become  heated  or  cooled  by  the  sun's  rays  as  the  land.  Fourthly,  The 
general  slope  of  a  country  produces  a  great  influence  on  its  degree  of  warmth.  This  is 
very  remarkable  in  mountain  chains  running  east  and  west  (as  the  Alps,  for  example), 
which  have  always  the  southern  slope  or  flank  much  warmer  than  the  northern. 
Fifthly,  The  climate  is  modified  by  the  position  of  mountain  chains,  acting  as  they  do  to 
throw  off,  or  to  receive  the  sun's  rays,  to  check  warm  or  cold  winds,  and  to  increase  the 
quantity  of  rain  (54).     Sixthly,  The  nature  of  the  soil,  whether  dry  or  damp,  forms  an 
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important  circumstance  in  the  determination  of  the  climate.  Seventhly,  It  has  been 
found  that,  in  proportion  as  cultivation  advances,  woods  are  cleared  away,  marshes 
drained,  deserts  irrigated ;  the  extremes  of  heat  and  cold,  moisture  and  dryness,  are 
modified.  Eighthly,  The  direction  of  the  prevalent  winds,  whether  from  or  over  dry 
land  or  ocean,  hot  or  frozen  surfaces,  must  be  taken  into  consideration,  as  affecting  not 
only  the  warmth,  but  also  the  degree  of  moisture  of  the  air,  the  usual  proportion  of  rain, 
and  (which  is  by  no  means  unimportant)  the  general  clearness  or  cloudiness  of  the 
atmosphere  (41). 

102.  Observations  have  been  made  to  determine  all  those  places  having  the  same 
average  temperature.  Lines  have  been  supposed  to  be  drawn  through  these  places,  which 
are  called  Isothermal  Lines,  or  equal-heat  lines  (Greek  laos,  [isos,]  equal;  6(^77, 
[thermee,]  heat).  These  mark  consequently  the  boundaries  of  similar  climates,  as  to  heat 
and  cold.  If  the  heat  decreased  regularly  from  the  equator  to  the  poles,  these  lines 
would  correspond  with  the  parallels  of  latitude  (24).  But  as  the  heat,  which  is  influenced 
by  so  many  causes  (101),  does  not  decrease  regularly,  these  lines  are  wavy,  and  cross 
the  parallels  in  many  places. 

103.  Isothermal  lines  mark  out  the  places  having  the  same  average  temperature, 
taking  both  summer  and  winter  into  the  calculation.  The  equator  has  the  average 
temperature  of  85°.  London  is  on  the  isotherm  of  50°,  while  at  the  poles  the  tem- 
perature is  not  above  0°  of  Fahrenheit's  thermometer.  These  degrees  of  temperature, 
though  marked  by  the  same  sign  (°)  as  the  degrees  of  latitude  and  longitude,  have  no 
kind  of  relation  to  them,  the  first  indicating  variations  of  heat,  the  last  variations  of  posi- 
tion. If  we  had  observations  which  would  enable  us  to  mark  out  lines  of  equal  moisture, 
clearness  of  atmosphere,  and  forces  and  directions  of  winds,  we  should  be  able  to  indicate 
on  our  maps  nearly  the  exact  climate  of  each  place.  As  yet,  however,  such  observations 
are  only  in  progress.  We  have  much  valuable  information  respecting  the  fall  of  rain  (49), 
and  the  prevalence  of  particular  winds  on  various  parts  of  the  earth's  surface  (38) ;  but 
our  knowledge  of  these  subjects  is  yet  very  far  from  complete. 

104.  The  distribution  of  animals  over  the  globe  is  less  dependent  on  variations  of  temperature, 
than  the  distribution  of  plants.  The  boundaries  within  which  some  of  the  more  important  plants 
flourish,  may  be  given  as  follows: — The  spices,  bread-fruit,  and  cocoa-nut,  are  limited  on  each  side  of 
the  equator  by  the  isothermal  line  of  70°.  The  palms,  dates,  and  bananas,  cotton,  sugar,  tea,  coffee, 
and  rice,  scarcely  extend  beyond  the  line  of  65°.  The  vine,  fig,  olive,  and  maize,  do  not  nourish 
at  spots  where  the  average  temperature  is  below  55°.  The  oak,  apple,  pear,  cherry,  and  wheat, 
are  limited  by  the  isotherm  of  about  30°.  Barley  and  rye  are  cultivated  up  to  the  line  of  25°. 
The  birch  ceases  to  grow  at  the  line  of  about  15°.  Beyond  this  line  only  saxifrages,  mosses,  and 
lichens,  exist. 

105.  These  limits  mark  only  the  lowest  range  of  average  annual  temperature 
which  will  suffice  for  the  growth  and  perfection  of  the  several  groups  of  plants  ;  but 
even  in  this  respect,  the  limits  are  only  approximately  correct,  for  many  plants,  which 
come  speedily  to  perfection,  may  be  cultivated  with  success  during  the  short  but  hot 
summer  of  high  latitudes,  far  beyond  the  boundary  of  their  required  average  temperature. 
The  boundaries  of  heat  which  suffice  to  check  the  growth  of  the  temperate  plants,  are 
not  so  easily  marked,  nor  are  they  so  important. 

106.  Many  countries  which  are  disqualified  by  their  climate  or  soil  from  becoming 
extensive  producers  of  animal  or  vegetable  articles  of  commerce,  find  beneath  the  surface 
another  class  of  riches.  Coal  and  Iron  form  certain  sources  of  wealth  and  power  ; 
Copper,  Tin,  and  Lead,  are  only  inferior  to  those  two  in  usefulness;  Platinum, 
Silver,  Gold,  Gems,  and  even  Clay  for  china  and  earthenware,  Building  Stones, 
and  Slates,  are  objects  of  commercial  enterprise. 

107.  Some  nations,  which  have  no  products  to  export  either  from  their  fields  or 
their  mines,  may,  by  their  position  and  the  character  of  their  coasts  and  rivers,  i>e 
qualified  to  act  as  carriers  of  the  products  of  other  countries,  and  may  thus  rise  into 
eminence  as  Merchants  and  Navigators. 

J08.  Five  Races  or  Varieties  of  Man   are  distinguished  on  the  globe ;    the 
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distinctive  features  between  the  races  being  the  form  of  the  skull,  and  the  colour  of  the 
skin,  hair,  and  eyes. 

109.  (1.)— The  Caucasians  have  the  head  of  a  rounded  and  symmetrical  form,  the  body  and  limbs 
straight  and  well  proportioned.  The  complexion  varies  from  almost  black  to  quite  fair.  They 
inhabit  great  part  of  Europe  and  western  Asia,  Persia,  Hindostan,  and  Afghanistan,  the  northern 
parts  of  Africa  bordering  on  the  Mediterranean,  and  form  the  great  bulk  of  the  population  in  Canada 
and  the  United  States.  In  intelligence,  enterprise,  and  incessant  efforts  for  self-improvement,  the 
Caucasians  far  surpass  all  other  races. 

110.  (2.)— The  Mongolians  have  the  head  square,  with  high  cheekbones,  a  flat  nose,  the  face 
broad  and  flat,  the  hair  straight  and  black,  and  the  complexion  yellow  or  olive.  They  inhabit  northern 
and  eastern  Asia,  China,  and  Siam.  The  Finns,  Laplanders,  Esquimaux,  and  Calmucks  of  Europe, 
are  of  this  class. 

111.  (3.)— The  Ethiopic,  or  Negro  race,  have  the  skin  nearly,  or  quite  black,  the  head  narrow 
and  receding,  the  lips  thick  and  projecting,  the  hair  black  and  woolly.  They  inhabit  central  and 
southern  Africa,  and  great  part  of  Oceania. 

112.  (4.)— The  Malays  have  the  top  of  the  head  narrow,  the  face  rather  projecting  at  the 
lower  part,  the  nose  broad  and  full  at  the  top,  the  hair  soft,  black,  and  curly,  the  skin  brown  or 
tawny.  They  inhabit  part  of  the  Indian  Islands,  and  the  whole  of  Oceania  not  occupied  by  the 
Ethiopic  race. 

113.  (5.)— The  American,  or  Red  race,  have  the  forehead  low,  the  eyes  deeply  set,  the  cheek 
bones  prominent,  the  face  broad,  but  not  flat;  the  skin  is  red  or  copper  coloured,  passing  into  brown 
and  black  ;  but  they  have  little  or  no  beard.  They  are  the  native  inhabitants  of  America. — (See  the 
Papers  on  The  Physical  History  of  Mankind,  vol.  i.,  pp.  222,  283,  &c.) 

114.  We  have  hitherto  been  treating  of  Physical  Geography,  or,  of  the  natural 
features  of  the  earth's  surface.  "We  have  now  to  define  briefly  some  of  the  terms  of 
Political  Geography,  which  comprehends  all  matters  relative  to  society,  and  the 
manners,  customs,  and  artificial  boundaries  of  nations. 

115.  The  Political  Boundaries  of  countries,  though  often  for  convenience  fixed 
at  some  natural  line,  as  a  river  course  or  mountain  chain,  are  not  unalterable,  but  are 
subject  to  variation  from  the  results  of  wars,  treaties,  or  international  negotiations. 
They  do  not  therefore  necessarily  mark  out  the  limits  of  different  races  of  men,  or 
even  of  different  languages,  or  manners  ;  but  are  merely  arbitrary  divisions,  made  (like 
those  of  the  various  counties  in  England)  to  accommodate  the  requirements  of  govern- 
ments. 

116.  With  respect  to  Governments,  we  may  consider  them  as  of  four  kinds: — 
Absolute  Monarchies,  in  which  there  is  one  sovereign,  who  is  sole  master  of  the 
properties  and  lives  of  his  subjects,  and  who,  as  he  both  makes  and  executes  the  laws  of 
his  dominions,  is  himself  bound  by  none  of  these  laws. 

117.  Limited  Monarchies,  in  which  the  sovereign  simply  executes  and  enforces 
the  laws  enacted  jointly  by  him  and  his  people,  which  laws  are  binding  on  the  sovereign 
and  subject  alike.  The  lives  and  properties  of  the  people  can  only  be  forfeited  to,  and 
in  accordance  with,  those  laws. 

118.  Republics,  in  which  the  people  make  their  own  laws,  and  elect  and  remove 
at  pleasure  their  rulers,  and  the  executors  of  those  laws. 

119.  Confederations,  where  several  states,  distinct  and  independent  as  to  their 
several  internal  governments,  combine  to  enact  certain  general  laws  binding  upon 
all  the  states,  and  to  form  a  league  for  mutual  support  and  assistance.  The  several 
states  composing  a  confederation,  may  each  have  its  own  peculiar  form  of  internal 
government. 

120.  The  terms  Empire,  Kingdom,  Duchy,  Principality,  &c,  do  not  necessarily 
indicate  any  particular  form  of  government ;  but  are  only  the  titles  which  the  ruling 
power  chooses  for  itself. 
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LECTURE  XV. COMPOUNDS    OF    NITROGEN 

WITH  CHLORINE,  BROMINE,  IODINE,  AND 
SULPHUR. — PHOSPHORUS. 

Chloride  of  Nitrogen. — When  a  bottle 
filled  with  chlorine  gas  is  inverted  in  a  basin 
containing  a  warm  dilute  solution  of  sal- 
ammoniac,  the  gas  is  slowly  absorbed,  and 
a  yellow  oily  liquid  collects  on  the  surface 
of  the  sal-ammoniac  solution  in  small  drops, 
which,  being  heavier  than  the  solution, 
gradually  fall  to  the  bottom.  This  oil  is 
the  chloride  of  nitrogen.  It  is  one  of  the 
most  dangerous  compounds  known  ;  you 
should  never  do  anything  with  it,  or  even 
approach  the  vessel  in  which  its  formation 
is  going  on,  without  protecting  the  face 
with  a  mask  of  wire  gauze,  and  the  hands 
with  thick  gloves.  "When  heated  to  a  tem- 
perature a  few  degrees  below  the  boiling 
point  of  water,  it  explodes  violently,  shat- 
tering to  pieces  any  vessel  of  glass  or  other 
fragile  material  in  which  it  may  be  con- 
tained. The  explosion  is  likewise  instantly 
produced  at  ordinary  temperatures,  by  con- 
tact with  substances  which  abstract  a 
portion  of  the  chlorine,  such  as  phosphorus, 
oil  of  turpentine,  and  various  fatty  sub- 
stances. The  best  mode  of  collecting  a 
small  quantity  of  the  substance,  and  avoiding 
danger  from  its  explosive  properties,  is  to 
place  a  leaden  cup  under  the  mouth  of  the 
bottle  containing  the  chlorine,  the  bottle  not 
resting  on  the  cup,  but  being  supported  on 
the  ring  of  a  retort-stand.  The  drops  of 
oil  will  then  fall  down  into  the  cup,  which 
may  afterwards  be  removed  without  dis- 
turbing the  bottle.  If  you  then  touch  the 
liquid  with  the  end  of  a  long  stick  smeared 
with  grease,  it  will  instantly  explode  and 
form  an  indentation  in  the  cup.  Especial 
care  must  be  taken  that  the  bottle  contain- 
ing the  chlorine  be  quite  clean  and  free 
from  grease,  otherwise  an  explosion  may 
take  place  as  the  drops  of  oil  run  down 
the  side. 

Chloride  of  nitrogen  is  a  volatile  liquid 
of  a  deep  yellow  colour,  and  emits  a  suffo- 
cating vapour  which  attacks  the  eyes.  At 
160°  it  may  be  distilled;  but  begins  to 
decompose  at  200°,  and  explodes  violently 


between  205°  and  212°,  being  completely 
resolved  into  its  elements.  The  highly 
explosive  character  of  this  substance  ren- 
ders the  determination  of  its  composition 
very  difficult.  It  was  originally  supposed 
to  contain  nothing  but  chlorine  and  nitro- 
gen, in  the  proportion  expressed  by  the 
formula  N  Cl4  ;  but  more  recent  examina- 
tion has  shown  that  it  contains  hydrogen, 
and  that  it  is  most  probably  composed  of 
NH2  CI.  In  that  case,  it  may  be  regarded 
as  ammonia,  in  which  one  equivalent  of 
hydrogen  is  replaced  by  chlorine. 

Nitro -hydrochloric  acid,  or  Aqua-regia. 

When  strong  nitric  and  hydrochloric 
acids  are  mixed  together,  the  liquid  imme- 
diately assumes  an  orange-yellow  colour, 
and  a  gas  is  given  off,  consisting  of  chlorine 
mixed  with  certain  compounds  containing 
chlorine,  nitrogen,  and  oxygen :  the  action 
is  greatly  accelerated  by  heat.  When 
the  evolved  gases  are  passed  through  a 
U-shaped  tube  surrounded  with  a  mixture 
of  ice  and  salt,  a  dark  yellow  liquid  is 
formed,  consisting  principally  of  a  com- 
pound called  Chloro-nitric  acid  (N02  Cl2), 
which  may  be  regarded  as  hyponitric  acid 
(N04),  in  which  two  equivalents  of  oxygen 
are  replaced  by  chlorine.  Its  formation 
may  be  thus  expressed: — 

HN06  +  3  HC1  =  N02  CL  +  4  HO 
+  CL 

The  condensed  liquid  also  contains 
another  compound,  called  Chloro-nitrous 
acid,  N02  CI,  which  may  be  regarded  as 
nitrous  acid,  in  which  one  equivalent  of 
oxygen  is  replaced  by  chlorine. 

Gold,  platinum,  and  one  or  two  other 
metals,  which  are  not  attacked  by  any  sim- 
ple acid,  dissolve  with  ease  in  a  mixture  of 
nitric  and  hydrochloric  acids.  The  com- 
pound formed  is  a  metallic  chloride,  its 
formation  being  due  to  the  free  chlorine, 
which,  as  already  observed,  is  disengaged 
when  the  acids  are  mixed.  The  chloroni- 
tric  acid  takes  no  part  in  the  action,  but  is 
entirely  driven  off  in  the  form  of  gas.  The 
property  which  this  mixture  possesses  of 
dissolving  gold,  has  acquired  for  it  the 
name  of  Aqua-regia  (or  royal  water),  which, 
though  not  very  systematic,  is  generally 
used  in  preference  to  the  longer  term, 
nitro-hydrochloric  acid,  especially  as  the 
liquid  in  question  is  not  a  definite  com- 
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pound,  but  a  mixture  of  several  compounds. 
The  best  proportions  for  aqua-regia  are 
one  measure  of  nitric  acid,  and  between 
two  and  three  measures  of  hydrochloric  acid. 

NITROGEN    AND    BROMINE. 

Bromide  of  Nitrogen, — This  compound 
is  formed,  when  an  aqueous  solution  of 
bromide  of  potassium  is  added,  drop  by 
drop,  to  chloride  of  nitrogen  covered  with 
a  thin  stratum  of  water.  It  is  a  dense, 
blackish-red,  oily  liquid,  very  volatile,  and 
explodes  violently  by  contact  with  phos- 
phorus. When  it  is  kept  under  water,  a 
bubble  of  nitrogen  forms  on  its  surface, 
increasing  till  it  bursts  ;  after  which  another 
is  formed,  this  action  continuing  till  the 
compound  entirely  disappears.  Ammonia 
decomposes  this  oil,  producing  dense  white 
fumes.  Its  composition  has  not  been  ascer- 
tained with  accuracy. 

NITROGEN    AND    IODINE. 

Iodide  of  Nitrogen.  —  This  is  another 
highly  explosive  compound.  It  may  be 
formed  by  pouring  strong  ammonia  on 
powdered  iodine  in  a  mortar,  and  rubbing 
very  gently  with  the  pestle  ;  or  by  mixing  a 
large  excess  of  ammonia  with  a  saturated 
solution  of  iodine  in  alcohol,  and  then  adding 
water  as  long  as  a  black  precipitate  is  pro- 
duced. But  the  readiest  method  of  form- 
ing this  compound,  is  to  dissolve  iodine  in 
hot  aqua-regia,  whereby  a  chloride  of  iodine 
is  formed,  and  then  mix  this  solution  with 
excess  of  ammonia.  A  black  powder  im- 
mediately separates,  which  may  be  col- 
lected on  a  filter,  and  washed  with  cold 
water.  To  dry  it,  the  filter  must  be  divi- 
ded into  several  small  portions,  and  these 
exposed  separately  to  a  moderate  heat. 
The  compound  formed  by  either  of  these 
processes  is  a  black  solid  substance,  which 
does  not  explode  while  moist,  unless  it  be 
rubbed  very  hard  ;  but  when  dry,  detonates 
even  more  easily  than  the  chloride  of  ni- 
trogen, though  not  quite  so  violently.  A 
very  little  rise  of  temperature,  or  a  slight 
blow,  causes  it  to  explode  instantly,  with  a 
loud  report.  Even  the  slight  friction 
occasioned  by  sliding  down  the  surface  of 
smooth  paper  is  sufficient  to  produce  the 
explosion.  To  show  this  effect,  place  a 
small  portion  of  the  moist  precipitate  on  a 
piece  of  writing-paper,  dry  it  at  a  gentle 
heat,   and   then   turn    the  paper  up :    the 


powder  will  explode  as  it  falls  off.  You 
must  never  attempt  to  preserve  this  sub- 
stance in  bottles,  or  to  carry  it  about,  as 
serious  accidents  might  result  from  its 
explosion  ;  but  if  you  wish  to  try  its  de- 
tonating properties,  prepare  a  small  quan- 
tity of  it  as  above  directed,  and  explode  it 
as  soon  as  it  is  dry. 

The  composition  of  this  substance,  like 
that  of  the  so-called  chloride  of  nitrogen, 
is  variously  stated  by  different  chemists. 
It  was  originally  supposed  to  be  a  true 
iodide  of  nitrogen,  NI;  but  later  experi- 
ments have  shown  that  it  contains  hydro- 
gen, and  is  most  probably  formed  from 
ammonia  by  the  substitution  of  2  equiva- 
lents.of  iodine  for  2  equivalents  of  hydro- 
gen ;  so  that  its  formula  is  NHIa.  When 
this  substance  is  exploded,  violet  vapours 
of  iodine  are  set  free,  together  with  a  white 
vapour,  probably  consisting  of  iodide  of 
ammonium.  According  to  the  formula 
just  given,  the  compound  will  be  resolved 
into  iodide  of  ammonium,  together  with 
free  iodine  and  nitrogen,  in  the  propor- 
tions expressed  by  the  following  equa- 
tion : — 

4  NHI2  =  NH4  I+7I  +  3N. 

Iodide   of  nitrogen    does  not  explode  by 
contact  with  fatty  substances. 

NITROGEN    AND    SULPHUR. 

These  elements  exist  together  in  a  con- 
siderable number  of  compounds,  none  of 
which,  however,  are  of  sufficient  interest  to 
occupy  your  attention  at  this  early  stage 
of  your  progress,  excepting  a  compound 
called  Azoto- sulphuric  acid,*  which  is  often 
produced  in  the  leaden  chambers  in  which 
oil  of  vitriol  is  prepared.  The  formation 
of  this  substance  may  be  conveniently  ex- 
hibited by  connecting  a  large  wide-mouthed 
glass  vessel  with  three  flasks,  the  first  con- 
taining the  materials  for  evolving  sulphu- 
rous acid  (p.  311,  vol.  i.) ;  the  second,  those 
for  producing  nitric  oxide  (p.  12)  ;  and  the 
third  containing  water  to  supply  aqueous 
vapour.  If  the  sulphurous  acid  and  nitric 
oxide  be  first  passed  into  the  vessel  without 
the  water,  the  nitric  oxide  takes  up  oxygen 
from  the  air,  and  forms  red  fumes  of  hypo- 

*  Nitrogen,  from  its  inability  to  support  animal 
life,  was  formerly  called  Azote  (from  a  and  fan)', 
and  this  term  is  still  retained  in  naming  some  of 
the  compounds  of  nitrogen. 
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nitric  acid;  but  these  soon  disappear,  and 
the  inner  surface  of  the  vessel  becomes 
covered  with  a  white  crystalline  compound, 
having  the  composition  S2  N09;  this  is 
the  substance  called  azoto-sulphuric  acid. 
Now  boil  the  water  in  the  third  flask,  so  as 
to  introduce  steam  into  the  large  vessel : 
the  white  crystals  will  immediately  disap- 
pear, being  in  fact  resolved  into  sulphuric 
acid,  nitric  acid,  and  nitric  oxide,  the  latter 
escaping  with  effervescence  : — 

3  S2  N09  +  7HOzz6  HS04  +  HN06 
+  2  N02. 

This  is  the  manner  in  which  sulphuric 
acid  is  formed  in  the  leaden  chamber,  when 
the  supply  of  watery  vapour  is  insufficient 
or  irregular.  The  crystalline  compound  is 
first  produced,  and  falling  into  the  water 
on  the  floor  of  the  chamber,  is  there  decom- 
posed, in  the  manner  just  described,  into 
sulphuric  acid,  nitric  acid,  and  nitric  oxide. 
The  sulphuric  and  nitric  acids  dissolve  in 
the  water,  while  the  nitric  oxide  escapes, 
and,  on  coming  in  contact  with  the  air  and 
sulphurous  acid  gas  in  the  chamber,  is 
again  converted  into  the  crystalline  com- 
pound ;  and  this  series  of  changes  is  con- 
tinually repeated.  If,  on  the  contrary, 
there  is  an  abundant  supply  of  aqueous 
vapour  in  the  leaden  chamber,  no  crystal- 
line compound  is  formed  ;  but  the  process 
goes  on  in  the  manner  already  partially 
described  (p.  315,  vol.  i.)  The  nitric  acid 
gives  up  oxygen  to  the  sulphurous  acid,* 
thereby  converting  it  into  sulphuric  acid, 
and  is  itself  reduced  to  the  state  of  nitric 
oxide,  which,  by  contact  with  the  air,  is 
converted  into  hyponitric  acid.  Now  hy- 
ponitric  acid  and  water  yield  nitric  acid 
and  nitric  oxide: — 

3  N04  +2110  =  2  HN06  +  N02. 

The  nitric  acid,  thus  reproduced,  oxidizes 
another  portion  of  sulphurous  acid  ;  and 
the  nitric  oxide  thereby  liberated,  together 
with  that  which  results  from  the  decom- 
position just  mentioned,  is  again  converted 
into  hyponitric  acid  by  contact  with  the 
air ;  and  so  the  process  goes  on  uninter- 
ruptedly, a  small  quantity  of  nitric  acid 
being,  in  fact,  sufficient  to  convert  an  in- 

*  In  a  part  of  our  impression,  the  word  "sul- 
phurous" is  erroneously  printed  for  "sulphuric," 
at  line  30,  col.  2  of  page  313,  vol.  i. 


definite  quantity  of  sulphurous  acid  into 
sulphuric.  These  changes,  however,  take 
place  more  quickly,  as  the  quantity  of  nitric 
acid  introduced  is  greater,  because  a  larger 
quantity  of  sulphurous  acid  can  then  be 
oxidized  at  once. 

The  formation  of  the  crystalline  com- 
pound is  not  essential  to  the  process,  and 
is  probably  even  disadvantageous,  because 
the  nitric  acid  produced  by  its  decomposi- 
tion dissolves  in  the  water,  and  is  thus 
removed  from  the  sphere  of  action.  The 
sulphuric  acid  is  thereby  contaminated 
with  nitric  acid  to  a  greater  extent  than  is 
necessary;  and  the  nitric  acid,  thus  use- 
lessly withdrawn,  must  be  replaced  by  the 
expenditure  of  fresh  material. 


PHOSPHORUS. 
Equivalent ,  32. — Symbol,  P. 

Phosphorus  exists  in  nature  in  con- 
siderable quantity,  and  is  widely  diffused. 
It  is  not  found  in  the  free  state ;  but  in 
the  form  of  phosphoric  acid,  it  occurs — 
associated  with  various  metals,  calcium, 
magnesium,  iron,  lead,  copper,  &c. — in  a 
great  number  of  minerals,  and  is  contained, 
in  small  quantity,  in  nearly  all  rocks  and 
soils.  The  bones  of  animals  contain  a 
large  quantity  of  phosphate  of  calcium; 
and  the  same  salt,  associated  with  the 
phosphates  of  magnesium  and  iron,  is 
found  in  plants,  chiefly  in  the  seeds.  Phos- 
phorus likewise  enters  in  small  proportion 
into  the  organic  structure  of  plants  and 
animals. 

This  substance  is  obtained  in  the  free 
state  by  the  decomposition  of  phosphoric 
acid,  contained  in  bones.  When  bones  are 
burned  in  an  open  fire,  the  animal  matter 
contained  in  them  is  entirely  consumed,  and 
there  remains  a  white,  brittle  mass,  chiefly- 
consisting  of  phosphate  of  calcium,  (or 
phosphate  of  lime,  as  it  is  more  commonly 
called).  This  substance  is  reduced  to 
powder,  and  mixed  with  an  equal,  or  nearly 
equal,  weight  of  oil  of  vitriol,  and  a  con- 
siderable quantity  of  water :  3  parts  of  bone- 
ash,  2  parts  of  oil  of  vitriol,  and  16  parts 
of  water,  are  the  proportions  frequently- 
used.  The  sulphuric  acid  partly  decom- 
poses the  phosphate  of  calcium,  forming 
sulphate  of  calcium  which  remains  undis- 
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solved,  and  phosphoric  acid  which  dissolves 
in  the  water.  A  considerable  quantity  of 
the  phosphate,  however,  remains  undecom- 
posed,  and  is  dissolved  by  the  free  phos- 
phoric acid,  so  that  the  solution  contains 
acid  phosphate  of  calcium.  The  liquid  is 
filtered  through  linen,  evaporated  to  the 
consistence  of  a  syrup,  and  mixed  with  a 
sufficient  quantity  of  charcoal  powder  to 
form  it  into  a  doughy  mass,  which  is  then 
heated  to  redness  in  an  iron  pot,  and  after- 
wards left  to  cool.  It  is  next  introduced, 
as  quickly  as  possible,  into  a  large  earthen 
retort,  coated  with  fire-clay,  and  strongly 
heated  in  a  furnace,  the  heat  being  moderate 
at  first,  but  gradually  rising  to  whiteness. 
The  charcoal  then  decomposes  the  phos- 
phoric acid,  combining  with  the  oxygen  to 
form  carbonic  oxide  (CO),  which  escapes  in 
the  form  of  gas,  and  liberating  the  phos- 
phorus, which  passes  off  in  vapour,  and  is 
received  in  a  bottle,  partly  filled  with  water, 
and  connected  with  the  retort  by  a  wide 
copper  tube,  bent  downwards,  at  a  few 
inches  distance  from  the  end,  and  dipping 
just  below  the  surface  of  the  water.  This 
part  of  the  arrangement 
is  shown  in  Fig.  30. 
The  vapour  of  phos- 
phorus, coming  in  con- 
tact with  the  water, 
is  liquefied,  and  being 
heavier  than  the  water, 
falls  to  the  bottom. 
The  narrow  bent  tube 
^J*L^/  is    f°r    tne    escape    of 

carbonic      oxide      and 
other       uncondensible 
gases.       The     process 
Fi9-  so-  occupies    from    forty- 

eight  to  sixty  hours,  according  to  the  quan- 
tity of  material  used. 

The  preparation  of  phosphorus  cannot  be 
advantageously  performed  on  the  small 
scale.  In  chemical  manufactories  in  which 
it  is  prepared,  a  large  number  of  re- 
torts, filled  with  the  mixture  of  phosphoric 
acid  and  charcoal,  are  heated  together  in  a 
long  furnace,  in  which  they  are  arranged  in 
rows  on  each  side.  The  same  arrangement 
is  adopted  in  the  manufacture  of  many  other 
chemical  products — hydrochloric  acid,  for 
example. 

The  phosphorus  which  collects  in  the 
water,  as  above  described,  is  contaminated 
with  carbonaceous  matter  and  red  oxide  of 


phosphorus.  It  is  purified  by  pressing  it 
between  chamois-leather  under  warm  water, 
the  melted  phosphorus  running  through, 
and  the  solid  charcoal  and  oxide  of  phos- 
phorus being  retained  by  the  leather.  It 
is  afterwards  melted  in  straight  glass  tubes, 
likewise  under  water,  and  thus  formed  into 
sticks. 

Phosphorus  may  also  be  obtained  from 
urine,  in  which  it  exists  in  the  form  of 
phosphate  of  sodium  and  phosphate  of 
ammonium.  On  evaporating  this  liquid  to 
dryness,  a  brown  mass  is  left,  consisting  of 
these  phosphates  and  other  salts,  mixed 
with  carbonaceous  matter  ;  and  this  residue, 
when  strongly  heated,  either  alone  or  mixed 
with  charcoal,  is  decomposed  in  the  same 
manner  as  the  phosphoric  acid  from  bones, 
and  yields  phosphorus.  This  is  the  pro- 
cess by  which  phosphorus  was  first  obtained  ; 
but  it  is  now  entirely  superseded  by  the 
more  productive  method  first  described. 

Pure  phosphorus,  at  ordinary  tempera- 
tures, is  a  soft,  light  yellow,  translucent 
solid,  the  freshly  cut  surface  of  which  ex- 
hibits a  waxy  lustre.  Its  specific  gravity  is 
177.  When  heated  to  108°  Fahr.  under 
water,  or  in  a  gas  with  which  it  does  not 
combine,  such  as  nitrogen  or  carbonic  acid, 
it  melts  into  a  transparent  yellowish  liquid, 
which,  in  cooling,  does  not  solidify  suddenly 
like  sulphur,  but  passes  through  an  inter- 
mediate viscid  condition,  like  glass  or  wax  ; 
hence  it  does  not  usually  crystallize.  Con- 
siderable masses  of  melted  phosphorus, 
however,  yield  crystals  on  cooling.  Phos- 
phorus boils  at  550°,  giving  off  a  vapour 
whose  density  is  4*355,  or  nearly  four  times 
as  great  as  that  of  oxygen. 

Phosphorus  is  insoluble  in  water,  but 
dissolves  in  various  oils.  By  dissolving  it 
in  a  volatile  oil,  such  as  oil  of  turpentine, 
and  evaporating  the  liquid,  the  phosphorus 
may  be  obtained  in  octohedral  crystals. 
It  may  also  be  crystallized  in  the  form  of 
the  rhombic  dodecahedron,  a  figure  bounded 
by  twelve  lozenge-shaped  faces,  by  melt- 
ing it  with  a  small  quantity  of  sulphur, 
and  leaving  the  melted  mass  to  cool. 

Phosphorus  has  a  very  powerful  attrac- 
tion for  oxygen.  "When  exposed  to  the  air, 
even  at  ordinary  temperatures,  it  gradually 
absorbs  oxygen,  and  gives  off  a  white 
vapour,  having  a  peculiar  odour,  like  that 
of  garlic,  and  consisting  of  phosphorous 
and  phosphoric  acids.     This  slow  combus- 
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tion  renders  the  phosphorus  luminous  in 
the  dark.  If  you  go  into  a  dark  room  after 
handling  phosphorus,  your  fingers  will 
shine  with  a  faint  bluish  light.  At  a  tem- 
perature of  about  140°,  phosphorus  takes 
fire  in  the  air,  and  burns  rapidly,  producing 
white  flakes  of  phosphoric  acid.  Very 
slight  friction  is  sufficient  to  produce  the 
heat  required  to  set  up  this  rapid  com- 
bustion. Phosphorus  must,  therefore,  be 
handled  with  great  caution ;  a  burn  from 
it  is  very  severe,  and  difficult  to  heal.  It 
must  always  be  kept  under  water  till  the 
very  minute  before  it  is  to  be  used  ;  it  may 
then  be  taken  out,  and  dried  by  gentle 
pressure  between  blotting-paper. 

The  slow  combustion  of  phosphorus  is 
distinguished  by  several  remarkable  cir- 
cumstances. In  pure  oxygen,  of  ordinary 
density,  it  does  not  take  place  at  all,  at 
least  below  60°  ;  but  on  rarefying  the  oxy- 
gen, the  slow  combustion  immediately 
begins.  Diluting  the  oxygen  with  nitrogen, 
hydrogen,  or  carbonic  acid,  has  the  same 
effect.  In  the  air,  it  does  not  take  place 
at  temperatures  more  than  a  few  degrees 
below  32°  Fahr.,  but  becomes  sensible  at 
that  temperature,  and  increases  perceptibly 
a  few  degrees  above  it.  A  very  small 
quantity  of  certain  gases  and  vapours,  such 
as  olefiant  gas,  (a  compound  of  carbon  and 
hydrogen,)  or  the  vapour  of  ether,  naphtha, 
or  oil  of  turpentine,  completely  prevents 
the  slow  combustion  of  phosphorus ;  pro- 
bably because  these  gaseous  substances 
themselves  undergo  a  slow  oxidation,  and 
thereby  prevent  the  oxygen  from  combining 
with  the  phosphorus. 

Phosphorus,  when  kept  under  water  and 
exposed  to  light,  becomes  covered  with  an 
opaque  crust,  which  is  reddish  yellow  at 
first,  but  afterwards  turns  white.  The 
change  which  takes  place  is  not  chemical ; 
the  white  substance,  indeed,  is  still  pure 
phosphorus,  and  appears  to  differ  from  or- 
dinary phosphorus  only  in  the  mechanical 
arrangement  of  its  particles.  At  120°  it 
melts,  and  is  converted  without  loss  of 
weight  into  ordinary  phosphorus. 

A  still  more  remarkable  change  takes 
place  when  phosphorus  is  exposed  for  several 
hours  to  a  temperature  of  about  450°  Fahr., 
in  an  atmosphere  of  nitrogen  or  carbonic 
acid  gas.  The  phosphorus  is  then  converted 
into  a  soft  powder  having  a  dark  red  colour, 
intermediate  between  carmine  and  scarlet. 


The  same  change  is  more  slowly  produced 
by  the  action  of  light.  This  red  phos- 
phorus takes  fire  at  the  same  temperature 
as  ordinary  phosphorus,  but  is  perfectly 
unalterable  in  the  air  at  ordinary  tempera- 
tures, not  exhibiting  the  slightest  tendency 
to  absorb  oxygen.  It  does  not  shine  in  the 
dark  till  heated  nearly  to  the  point  at  which 
the  rapid  combustion  begins.  It  is  inso- 
luble in  alcohol,  ether,  rock-oil,  terchloride 
of  phosphorus,  and  bisulphide  of  carbon,  in 
all  which  liquids  ordinary  phosphorus  is 
more  or  less  soluble.  By  repeated  distil- 
lation in  an  atmosphere  of  carbonic  acid, 
it  is  converted,  without  alteration  of  weight, 
into  ordinary  phosphorus ;  a  proof  that  it 
differs  from  the  latter,  only  in  mechanical 
structure,  not  in  chemical  constitution. 
These  different  states  of  phosphorus  are 
analogous  to  the  ordinary  and  plastic  mo- 
difications of  sulphur  described  in  a  pre- 
vious paper. 

The  lucifer  matches  now  in  general  use 
are  tipped  with  a  mixture  of  phosphorus 
and  chlorate  or  nitrate  of  potassium,  some- 
times with  the  addition  of  a  metallic  oxide, 
such  as  peroxide  of  manganese  or  red  lead, 
which  easily  gives  up  part  of  its  oxygen. 
Those  which  ignite  with  a  snap  contain 
chlorate  of  potassium ;  those  which  ignite 
silently,  contain  nitre,  mixed,  however, 
with  a  small  quantity  of  the  chlorate.  The 
paste  with  which  the  matches  are  tipped  is 
prepared  by  melting  phosphorus  in  a  certain 
quantity  of  water,  then  adding  the  chlorate 
or  nitrate  of  potassium,  together  with  the 
metallic  oxide  (if  the  latter  is  used)  and  a 
sufficient  quantity  of  gum  to  thicken  the 
liquid.  These  materials  are  triturated 
together  in  a  mortar,  till  the  globules  of 
phosphorus  cease  to  be  visible,  a  quantity 
of  Prussian  blue  or  red  lead  being  added 
to  colour  the  mixture.  The  points  of  the 
matches,  previously  sulphured,  are  dipped 
into  this  paste,  so  as  to  cover  their  extre- 
mities, and  then  cautiously  dried  in  a  stove. 
The  gum  on  drying  forms  a  varnish,  which 
defends  the  phosphorus  from  oxidation  by 
the  air  till  the  surface  is  abraded  by  friction, 
when  the  phosphorus  first  takes  fire,  and 
communicates  its  combustion  to  the  sul- 
phur, which  again  ignites  the  wood  of  the 
match.* 

*  Regnault,  Cours  EUmentaire  de  Chemie,  t.  1, 
p.  293. 
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CHAPTER    THE    SEVENTH. 


ON  THE  UNITY  OF  THE  HUMAN  FAMILY. 

Before  we  speak  of  the  races  or  families 
of  men  as  they  have  been  described  and 
classified  by  ethnologists,  we  must  say  a 
few  words  on  the  subject  of  the  heading  of 
this  chapter.  To  use  the  language  of  an 
eloquent  writer,  "  Does  the  Bosjesman,  who 
lives  in  holes  and  caves,  and  devours  ants' 
eggs,  locusts,  and  snakes,  belong  to  the  same 
species  as  the  men  who  luxuriated  in  the 
Hanging  Gardens  of  Babylon — or  walked 
the  olive  grove  of  Academe — or  sat  en- 
throned in  the  imperial  homes  of  the  Caesars 
— or  reposed  in  the  marble  palaces  of  the 
Adriatic — or  held  sumptuous  festivals  in 
the  gay  salons  of  Versailles  ?  Can  the 
grovelling  Wawa,  prostrate  before  his  fetish, 
claim  a  community  of  origin  with  those 
whose  religious  sentiments  inspired  them 
to  pile  the  prodigious  temples  of  Thebes 
and  Memphis — to  carve  the  friezes  of  the 
Parthenon — or  to  raise  the  heaven-pointed 
arches  of  Cologne  ?  That  ignorant  Ibo, 
muttering  his  all  but  inarticulate  prayer — 
is  he  of  the  same  ultimate  ancestry  as 
those  who  sang  deathless  strains  in  honour 
of  Olympian  Jove,  or  of  Pallas  Athene — 
or  of  those  who,  in  a  purer  worship,  are 
chanting  their  glorious  hymns  or  solemn 
litanies  in  the  churches  of  Christendom? 
That  Alfouro  woman,  with  her  flattened 
iace,  transverse  nostrils,  thick  lips,  wide 
mouth,  projecting  teeth,  eyes  half-closed 
by  the  loose  swollen  upper  eyelids,  ears 
circular,  pendulous,  and  flapping,  the  hue 
of  her  skin  of  a  smoky  black,  and  (by  way 
of  ornament!)  the  septum  of  her  nose 
pierced  with  a  round  stick,  some  inches 
long — is  she  of  the  same  original  parentage 
as  those  whose  transcendent  and  perilous 
beauty  brought  unnumbered  woes  on  the 
people  of  ancient  story,  convulsed  king- 
doms, entranced  poets,  and  made  scholars 
and  sages  forget  their  wisdom  ?  Did  they 
all  spring  from  one  common  mother  ? 
"Were  Helen  of  Greece,  and  Cleopatra  of 
Egypt,  and  Joanna  of  Arragon,  and  Rosa- 
mond of  England,  and  Mary  of  Scotland, 
and  the  Elo'ises,  and  Lauras   and  lanthes 


— were  all  these,  and  our  poor  Alfouro, 
daughters  of  her  who  was  fairer  than  any 
of  them — Eve  ?  The  Quaigua,  or  Saboo, 
whose  language  is  described  as  consisting 
of  certain  snapping,  hissing,  grunting 
sounds — all  more  or  less  nasal — is  he, 
too,  of  the  same  descent  as  those  whose 
eloquent  voices  '  fulmined  over  Greece,' 
or  shook  the  forum  of  Rome — or  as  that 
saint  and  father  of  the  church,  surnamed 
the  '  golden-mouthed  ' — or  as  those  whose 
accents  have  thrilled  all  hearts  with  indig- 
nation, or  melted  them  with  pity  and 
ruth,  in  the  time-honoured  halls  of  West- 
minster 1 " 

Some  persons  very  speedily,  and  satis- 
factorily to  themselves,  settle  this  question, 
by  reference  to  the  authority  of  Scripture, 
in  which  they  imagine  we  have  an  un- 
doubted record  of  the  creation  of  a  single 
human  pair,  from  whom  all  the  race  has 
sprung.  We  have  already  had  occasion 
to  state,  that  the  object  of  the  Bible  was 
evidently  to  reveal  spiritual  truths  to  man, 
and  not  to  record  scientific  facts  ;  and  con- 
sequently, where  the  apparent  interpretation 
of  Scripture  and  well-observed  facts  are  at 
variance,  we  must  seek  by  patient  inquiry 
to  reconcile  the  discrepancy.  By  this  pro- 
cess it  will  be  found,  that  sometimes  our 
interpretation  of  Scripture  is  incorrect,  and 
sometimes  the  supposed  facts  of  science. 
It  is  certain,  from  all  that  has  taken  place, 
that  no  lover  of  the  Bible  need  be  alarmed 
for  its  authority,  and  that  no  lover  of 
science  will^feel  that  the  Bible  is  an  ob- 
structive of  truth.  In  the  question  before 
us,  we  find  an  illustration.  We  think  there 
can  be  little  doubt  on  the  minds  of  those 
who  read  candidly  the  narrative  of  the  first 
appearance  of  man  on  the  earth  in  the 
Bible,  and  the  subsequent  connexion  of 
many  of  the  religious  doctrines  of  the  Old 
and  New  Testament  With  that  narrative, 
that  the  whole  would  leave  the  impression, 
that  the  human  family  had  its  origin  in  a 
single  pair.  This  inference  has,  however, 
been  controverted  ;  and  we  find  Professor 
Agassiz  giving  the  sanction  of  his  very 
distinguished  authority  to  the  theory,  that 
there  have  been  several  origins  or  first 
parents  of  the  human  race ;  and,  endeavour- 
ing to  reconcile  this  theory  with  Scripture, 
he  points  to  those  passages  in  the  early 
parts  of  the  sacred  record,  in  which  the 
"sons  of  God"  are  spoken  of  in  contra- 
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distinction  to  "  the  daughters  of  men;" 
the  latter  being  regarded  as  the  children 
of  races  distinct  from  those  of  Adam.  But 
the  weight  of  criticism,  entirely  independent 
of  theological  views,  is  sufficient  to  demon- 
strate the  unsoundness  of  the  support  that 
Professor  Agassiz  seeks  for  his  theory  from 
the  Bible;  and  we  shall  find  that  the  result 
of  scientific  inquiries  on  this  subject,  as 
one  connected  with  the  natural  history  of 
the  human  race,  is  in  favour  of  man  be- 
longing to  one  species. 

But  here  we  must  stop  to  inquire  what  is 
meant  by  the  the  word  "  species  ;  "  and  as 
it  so  frequently  occurs  in  natural  history,  our 
readers  may  not  be  unwilling  to  enter  upon 
the  inquiry  as  to  its  import  Many  are  the 
definitions  given  of  this  word.  "  A  species," 
says  one  writer,  "  is  a  collection  of  indi- 
viduals, which  resemble  one  another  more 
than  they  resemble  anything  else."  Cuvier 
defines  a  species  to  be  "  the  collection  of 
all  the  beings,  descended  the  one  from  the 
other,  or  from  common  parents ;  and  of 
those  which  bear  as  close  a  resemblance  to 
these  as  they  bear  to  each  other."  De  Can- 
dolle  says  a  species  is  "  all  those  individuals 
which  mutually  bear  to  each  other  so  close  a 
resemblance  as  to  allow  of  our  supposing 
that  they  may  have  proceeded  originally 
from  a  single  being  or  a  single  pair."  In 
these  definitions  we  see,  that  there  are  two 
leading  ideas  that  go  to  make  up  our  notion 
of  a  species.  First,  the  resemblance  of  objects 
one  to  the  other ;  and  second,  their  descent 
from  a  single  being  or  a  single  pair.  It 
will,  however,  be  very  obvious,  on  a  little 
reflection,  that  either  or  both  of  these  ideas 
are  adopted  as  convenience  suits,  when  the 
question  of  a  particular  plant  or  animal 
being  a  species  or  not,  is  discussed.  Thus, 
with  regard  to  plants,  the  question  of  de- 
scent is  seldom  raised  amongst  botanists ; 
and  the  thirty  or  forty  thousand  plants  that 
have  been  described  and  named,  have  been 
regarded  only  in  the  point  of  the  resem- 
blance of  their  characters.  Resemblance 
alone,  however,  is  quite  insufficient  to 
establish  firmly  a  species,  as  there  must 
always  be  a  discussion  as  to  the  amount 
of  resemblance,  or  the  number  of  similar 
characters,  which  shall  constitute  a  species  ; 
and  thus  the  number  of  species  would  always 
vary,  according  to  the  opinions  of  an  indi- 
vidual naturalist.  And  this  has  really  been 
the  case  in  those  departments  of  natural 


history,  where  resemblance  alone  has  been 
the  guide  to  the  determination  and  descrip- 
tion of  species.  Thus,  we  find  that  those 
zoologists  who  have  set  aside  the  idea  of 
descent,  have  proceeded  to  divide  into 
species  the  different  forms  which  the  do- 
mestic cat  and  dog  assume  ;  and  in  this 
way  they  might  go  on  refining,  till  indi- 
viduals were  called  species,  and  the  word 
would  cease  to  be  a  collective  one.  It  is  in 
this  spirit,  and  with  this  notion  of  a  species, 
that  many  writers  have  examined  the  hu- 
man family,  and  finding  that  by  certain 
characters  of  resemblance  they  could  bring 
together  collections  of  individuals,  they 
have  not  hesitated  to  call  these  groups 
species. 

Such  an  idea  of  species,  it  must  be  evi- 
dent, would  lead  to  endless  difficulties  in 
science  ;  and  since,  in  the  popular  use  of 
the  word,  the  idea  of  descent  from  a  com- 
mon parent  is  always  involved,  it  is  neces- 
sary that  this  meaning  be  constantly  at- 
tached to  its  employment.  The  objection 
that  has  been  raised  to  this  use  of  the  word 
is,  that  the  origin  of  a  species  in  a  single 
being  or  a  single  pair  must  be  hypothetical, 
as  no  one  could  witness  the  creation  of  a 
plant  or  animal  to  describe  it  as  a  fact.  It 
is,  however,  very  evident,  that  if  we  aban- 
don the  theory  of  the  transmutation  of  one 
species  of  animal  into  another,  which  we 
have  previously  seen  to  be  utterly  untenable, 
we  must  adopt  the  theory  that  the  collec- 
tions of  individuals,  which  we  call  species, 
have  originated  with  one  being  or  one  pair, 
or  with  many  beings  or  many  pairs.  We 
cannot  enter  at  length  into  the  discussion 
of  this  question  ;  but  we  may  just  allude  to 
the  fact,  that  Professor  Agassiz  adopts  the 
notion,  that  in  the  creation  of  all  plants  and 
animals,  including  man,  several  individuals 
or  pairs,  as  the  case  may  be,  were  created 
identically  alike,  and  distributed  over  the 
surface  of  the  earth.  He  thus  maintains 
that  although  man  has  no  unity  of  descent 
from  common  parents,  that  he  yet  has  a 
unity  of  nature,  which  is  a  far  higher  bond 
than  any  conferred  by  descent. 

Although  Professor  Agassiz  thus  con- 
tends for  the  multiplicate  origin  of  the 
human  race,  he  does  not  maintain  that  man 
is  of  several  species.  But  there  are  reasons 
which  compel  us  to  adopt  the  hypothesis  of 
the  origination  of  all  species  in  a  single 
being  or  single  pair,  as  the  only  rational 
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explanation  of  the  phenomena  of  creation. 
If  we  suppose  that  more  than  one  indi- 
vidual or  pair  of  every  plant  or  animal  were 
created,  we  can  set  no  limits  to  the  time  in 
which  they  were  produced;  and  the  evidence 
which  we  have  of  the  particular  ages  of  the 
strata  of  the  earth,  from  the  animal  remains 
they  contain,  would  thus  entirely  fall  to  the 
ground.  To  give  an  example,  we  may  take 
the  fossil  called  a  Trilobite,  which  is  found 
in  the  Silurian  rocks  of  England.  These 
rocks  are  known  to  be  the  ,oldest  in  the 
series  of  strata  of  the  earth  ;  and  in  reliance 
upon  the  fact,  that  the  identical  creatures 
which  have  been  produced  in  one  period  of 
the  earth's  history  are  not  reproduced  in 
another,  the  geologist  concludes  that  all 
rocks  with  trilobites,  identical  with  those 
in  the  English  beds,  belong  to  the  same 
period,  and  are  of  the  same  age.  Now  the 
supposition  that  several  individuals  of  the 
same  form  were  produced  at  different  pe- 
riods of  the  earth's  history  would  at  once 
upset  all  these  conclusions. 

Nor  are  there  any  facts  in  the  distribution 
of  plants  or  animals  on  the  surface  of  the 
earth,  or  in  the  waters  of  the  ocean,  that 
cannot  be  accounted  for,  on  the  supposition 
that  all  species  of  plants  and  animals  have 
originated  with  individuals  or  pairs,  which 
have  radiated  from  the  spot  were  they  were 
created,  as  from  a  centre,  although  some  of 
them  are  most  widely  distributed  over  the 
inhabited  globe.  For  the  researches  which 
demonstrate  the  possibility  of  the  most 
widely  distributed  species  of  plants  and 
animals  having  proceeded  from  a  common 
centre,  the  world  is  deeply  indebted  to 
Professor  Edward  Forbes,  one  of  whose 
latest  and  most  important  contributions  to 
science  on  this  subject,  was  made  to  the 
British  Association  for  the  Advancement  of 
Science,  which  met  at  Ipswich  during  the 
last  month  (July). 

If,  then,  this  hypothesis  is  found  to  be 
necessary  to  the  maintenance  of  the  first 
principles  of  some  branches  of  science,  on 
the  one  hand,  and  that  no  objection  can  be 
raised  against  it,  as  not  explaining  the  phe- 
nomena of  the  distribution  of  plants  and 
animals  on  the  surface  of  the  earth,  on  the 
other,  we  must  admit  it  as  an  inferential 
fact,  which  may  be  confirmed  by  other  ob- 
servations. Whatever  evidence,  then,  we 
have,  either  through  history  or  tradition, 
of  the  descent  of  man  from  a  single  pair, 


affords  support  to  the  theory  of  the  individual 
origin  of  all  species. 

Taking,  then,  the  two  ideas  of  resem- 
blance and  descent  as  necessary  to  the  use 
of  the  word  species,  we  shall  be  better  able 
to  understand  and  answer  the  question  as 
to  whether  all  human  beings  are  of  one 
species.  In  order  to  do  this,  we  must  ask 
two  other  questions.  The  first  is — Are 
the  characters  afforded  by  the  families  of 
mankind  of  such  a  kind  as  to  present  no 
obstacle  to  their  being  regarded  as  the 
offspring  of  common  parents?  And  the 
second — What  is  the  evidence  to  prove 
that  the  present  families  of  men  have  been 
derived  from  a  single  pair  ?  To  answer 
these  questions  fully  would  take  us  over  a 
very  wide  field,  and  we  will  only  simply 
indicate  here  the  direction  which  inquiry 
should  take  in  order  to  be  satisfactory. 

With  regard  to  the  first  question,  the 
point  that  naturally  suggests  itself  is  as  to 
whether  we  have  in  the  history  of  the 
animal  kingdom  any  evidence  that  crea- 
tures known  to  have  been  derived  from 
common  parents  vary  as  much  among 
themselves  as  the  various  races  of  men. 
Here  we  are  at  once  met  by  a  number  of 
cases  in  point.  Let  us  take  the  dog  as  an 
example.  There  is  probably  as  much  dif- 
ference in  mental  character  and  physical 
appearance  between  the  Italian  greyhound 
and  the  Newfoundland  dog,  as  between 
the  Australian  and  the  European ;  yet  all 
the  evidence,  as  far  as  it  has  been  collected, 
goes  to  prove  that  all  dogs  have  had  a 
common  origin.  Whether  that  origin  be 
the  wolf,  or  a  dog  that  was  originally  wild, 
and  is  now  lost  in  its  domesticated  de- 
scendants, is  not  the  question.  The  known 
changes  which  have  been  produced  in  the 
breeds  of  dogs  in  a  few  centuries,  warrant 
the  conclusion  that  they  are  all  descended 
from  common  parents.  Cuvier  once  said, 
that  if  we  were  to  admit  that  the  present 
varieties  of  the  dog  were  permanent,  and 
had  different  descents,  you  would  have  to 
admit  no  less  than  fifty  species  of  dog. 

What  is  true  of  the  dog  is  also  true  of 
the  swine.  In  the  case  of  the  hog,  the 
evidence  is  positively  even  more  conclu- 
sive, as  amongst  the  farmers  of  this  country 
this  creature  has  undergone  such  changes 
through  breeding  as  to  constitute  between 
some  varieties  a  much  greater  anatomical 
difference  than  exists  between  the  races  of 
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men.  Some  swine  have  solid  hoofs,  as 
those  of  Hungary  and  Sweden ;  others 
have  five  toes,  each  with  its  own  hoof; 
and  there  is  another  race  with  toes  half  a 
span  long.  The  wild  hogs  of  America 
speedily  acquire  the  characters  of  the  wild 
boar  in  Europe  ;  whilst  their  backs  assume 
every  shade  of  black  and  white,  and  their 
hair  every  variety,  from  the  strong  pointed 
bristle  to  a  woolliness  almost  approaching 
the  sheep. 

The  study  of  the  varieties  of  the  ox,  the 
horse,  the  sheep,  the  goat,  the  cat,  the 
rabbit,  would  afford  abundant  evidence, 
that  differences  as  great  as  those  observed 
amongst  the  races  of  men  actually  occur 
amongst  animals. 

Another  important  class  of  facts  in  de- 
termining the  question  we  have  proposed, 
is  that  which  shows  that  certain  external 
influences,  such  as  heat,  moisture,  light, 
food,  and  habits,  are  capable  of  producing 
effects  upon  the  physical  condition  of  man, 
which  would  render  it  probable  that,  in  the 
course  of  centuries,  the  decided  differences 
which  we  find  now  to  exist  might  have 
been  produced.  The  study  of  this  class 
of  facts  has  led  to  conclusions  entirely 
favourable  to  a  unity  of  species  in  the 
human  race. 

"With  regard  to  the  answers  to  the  second 
question  we  have  propounded,  we  have 
before  alluded  to  the  evidence  afforded  by 
the  account  of  the  creation  of  man  in  the 
Bible.  In  addition  to  this  evidence,  we 
have  the  traditions  which  exist  amongst 
various  races  of  a  descent  of  all  from  a 
single  pair.  Again,  the  evidence  afforded 
by  the  study  of  the  languages  of  mankind, 
is  increasingly  in  favour  of  the  notion,  that 
all  languages  are  derived  from  a  common 
stock,  and  every  day  is  producing  fresh 
evidence  to  this  effect.  How  confirmatory 
this  is  of  the  view  of  the  origin  of  the 
human  race  in  a  single  pair,  we  need  not 
dwell  upon  here,  after  what  we  have  already 
said. 

In  concluding  this  part  of  the  subject, 
we  would  say,  that  we  have  rather  aimed  at 
assisting  inquiry  into  it  than  deciding  upon 
it.  We  feel,  however,  compelled  to  add, 
that  we  think  the  weight  of  evidence  is  in 
favour  of  the  view,  that  the  human  race 
constitutes  but  one  species,  and  that  God 
"hath  made  of  one  blocd  all   nations  of 


THE  DUTY  OF  INVESTIGATION. 

No  one  ought  to  rest  satisfied  and  content 
with  his  opinions  on  any  subject  of  im- 
portance, much  less  ought  he  to  endeavour 
to  inculcate  them  on  others,  unless  he  can 
trace  their  connexion  with  self-evident 
principles. 

It  is  not  easy  to  imagine  how  this  plain 
statement  can  be  controverted  or  denied  ; 
yet  there  are  frequent  cases  in  actual  life, 
where  the  duty  of  inquiry,  if  not  positively 
rejected,  is  really  evaded.  There  are  several 
pretexts  employed  on  these  occasions : 
inquiry  might  lead  to  doubt  or  perplexity ; 
to  become  acquainted  with  opposite  argu- 
ments might  shake  the  settled  convictions 
of  the  understanding ;  to  read  the  writings 
of  adversaries  might  contaminate  the  mind 
with  false  views. 

Every  one  who  alleges  such  pretexts  as 
these  for  declining  inquiry,  must  obviously 
begin  by  assuming  that  his  own  opinions 
are  unerringly  in  the  right.  Nothing 
could  justify  any  man  for  declining  the 
investigation  of  a  subject  which  it  is  duty 
to  teach,  or  on  which  his  opinions  neces- 
sarily determine  his  social  conduct,  but 
the  possession  of  an  understanding  free 
from  liability  to  error.  Not  gifted  with 
infallibility,  jn  what  way  except  by  diligent 
inquiry  can  he  obtain  any  assurance  that 
he  is  not  in  one  case  disseminating  erro- 
neous opinions,  or  in  the  other  pursuing  a 
course  of  injurious  action  ?  If  he  holds 
any  opinion,  he  must  have  acquired  it, 
either  by  examination,  or  by  installation, 
rote,  or  some  process  which  he  cannot 
recollect.  On  the  supposition  that  he  has 
acquired  it  by  proper  examination,  the 
duty  on  which  we  are  now  insisting  has 
been  discharged,  and  the  matter  is  at  an 
end.  If  he  has  acquired  it  in  the  other 
manner,  if  it  is  fast  fixed  in  his  under- 
standing without  any  consciousness  on  his 
own.  part  how  it  came  there,  the  mere  plea 
that  his  mind  might  become  unsettled,  can 
be  no  argument  against  the  duty  of  inves- 
tigation. For  anything  he  can  allege  to 
the  contrary,  his  present  opinions  are 
wrong ;  and  in  that  case  the  disturbance 
of  his  blind  conviction  instead  of  being  an 
evil  is  a  very  necessary  and  essential  step 
towards  arriving  at  the  truth. — Bayley's 
Essays. 
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RAMBLE  THE  EIGHTH. 


DEPARTURE  FOR  THE  CEDARS— NAHR-1BRA- 
HIM-DJEBAIL— THE  BIVOUAC-THE  MOUN- 
TAIN ROBBER  — A  STORM  IN  LEBANON  — 
BSHIRRAI— ARZ  LEBAN,  OR  THE  CEDARS  BY 
NIGHT  AND  MORNING. 

"  To  the  cedars,  to  the  cedars,  with  their  dark 
hanging  cones, 
Casting   deep   shadows   o'er  the   moss-mantled 
stones."  Kap. 

"  The  cedars  wave  on  Lebanon, 
But  Judah's  statelier  maids  are  gone." 

Byron. 

It  was  noon — no  clouds  obscured  the  vault 
of  heaven — Nature  appeared  to  rest,  for  not 


a  breath  of  wind  stirred  the  drooping  leaves ; 
and  lazy  Arabs,  wrapped  in  coarse  woollen 
cloths,  lay  like  lifeless  masses  about  the 
marina  of  Beyrout,  or,  covered  with  their 
sails,  reclined  in  the  boats  under  the  quay. 

The  sun  shone  with  all  his  power  and 
splendour,  casting  floods  of  golden  light 
amid  the  domes,  minarets,  mosques,  and 
towers  of  the  town,  and  the  clustered  trees 
without  the  walls  were  tinged  with  his 
golden  beams  ;  while  Lebanon,  in  the  back- 
ground, seemed  bathed  in  blushes  of  roseate 
light,  and  the  plain  was  chequered  with  the 
broken  and  confused  shadows  thrown  from 
the  towering  minarets  and  dark  spires  of 
fretted  cypresses  that  ornament  the  burying- 
ground  without  the  walls. 

Everything  ready,  we  set  off,  and  were 
soon  outside  the  town,  trotting  along  the 
sands.  Hurrah !  we  must  have  a  race. 
Turk,  Arab,  or  Frank,  we  must  all  vie  for. 
the  prize — the  first  seat  in  the  nearest 
khan  ! 

Habeeb  has  clapped  his  hands,  and  away 
we  all  go,  flying  past  melon-laden  donkeys, 
and  stately- striding  camels  that  look  alter- 
nately to  their  right  and  left ;  women,  with 
long  silver  horns  on  their  foreheads,  rush 
from  the  beach  to  the  banks  of  prickly 
pears,  and  then  laugh,  partly  in  admiration 
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and  partly  ill  anger,  at  the  wild  Franks 
that  dash  along.  Sober  merchants,  that 
smoke  their  way  with  jasmine  pipes,  start 
and  run — fearful  exertion ! — some  into  the 
waves,  others  into  the  gardens,  but  each 
with  arched  body  and  head  turned  back 
to  view  the  English  sailors — at  least  our 
vanity  prompted  the  idea. 

Who  wins  ?  why,  the  Franks,  of  course. 
Do  you  think  that  Englishmen  can  ever 
be  conquered  when  might  is  right  ? 

We  refreshed  ourselves  with  a  variety  of 
Syrian  dishes,  pipes,  sherbet,  and  ablu- 
tions, and  then  set  off  with  more  spirit  for 
the  Cedars. 

On  our  way  we  passed  Kefr  Djouni  and 
Nahr-Ibrahim,  the  ancient  Adonis,  which 
has  probably  received  its  name  from  the 
tinge  imparted  to  it  during  the  rainy  sea- 
son, when  a  reddish  kind  of  earth  is  washed 
into  the  river. 

Evening  approaches,  and  the — 

parting  day 


Dies  like  the  dolphin,  whom  each  pang  imbues 
With  a  new  colour  as  it  gasps  away, 
The  last  still  loveliest,  till — 'tis  gone — and  all  is 
grey!" 

We  are  approaching  Djebail  or  Gebail, 
the  supposed  land  of  the  ancient  Giblites, 
which  supplied  Hiram  Abiffwith  the  blocks 
of  stone  to  build  King  Solomon's  temple, 
of  which  he  was  the  principal  architect, 
but  was  slain  before  it  was  completed,  by 
the  fellow-craft  masons,  who  endeavoured 
to  extract  the  secrets  of  the  master  mason 
from  him. 

Djebail  is  now  a  miserable  fishing-place, 
with  a  heap  of  ruins  scattered  among  houses 
and  gardens.  If  we  may  judge  from  the 
appearance  of  the  beautiful  pillars  and  other 
remains,  it  must  have  been  an  extensive 
town  in  former  times.  The  walls  are  about 
a  mile  in  circumference,  having  several 
square  towers  about  forty  yards  apart,  and 
on  the  south  side  are  the  remains  of  the 
castle  that  our  troops  stormed  on  the 
12th  of  September,  1840,  when  the  Caryrfort 
and  Dido  fired  1300  rounds  against  it,  and 
could  only  carry  away  the  cupola. 

The  basement  of  the  castle  is  composed 
of  stones  measuring  twenty  feet  long,  and 
twelve  feet  wide,  with  proportionate  height, 
and  doubtless  belongs  to  a  very  early 
period  ;  while  the  whole  bears  evidence  of 
Roman  and  Saracenic  repair.  On  the 
north  it  is  separated  from  the  town  by  a 


broad  and  deep  ditch,  and  underneath  it 
are  vaults  capable  of  holding  400  men. 

Djebail  is  celebrated  for  its  excellent 
and  fragrant  tobacco,  that  possesses  the 
properties  of  swelling  to  nearly  thrice  its 
original  size  after  it  has  been  ignited,  and 
burning  like  touchwood ;  while  the  smoke 
does  not  occasion  any  pain  to  the  eyes. 

The  limestone  in  the  neighbourhood 
abounds  with  organic  remains,  especially 
fossil  fish  of  the  genus  chcztodon,  which  are 
of  the  first  period  of  tertiary  formation  ; 
and  in  addition  to  these,  I  obtained  odonto- 
petra,  aster ia,  &c. 

We  pitched  our  tent  outside  the  town, 
upon  an  eminence,  and  soon  converted  the 
desolate  looking  spot,  as  if  by  magic,  into 
a  pleasant  resting-place.  Branches  of 
trees  were  lopped  off,  and  lashed  together, 
to  form  a  retreat  for  our  horses  and  mules ; 
a  fire  blazed  and  crackled  opposite  the 
tent,  casting  a  cheerful  light  into  the 
interior  throughout  the  night ;  for  as  there 
was  abundance  of  wood  at  hand,  we  kept 
up  a  good  fire,  to  boil  our  coffee  in  the 
morning.  Pipes  were  instantly  in  request, 
and  smoke  soon  issued  in  curling  wreaths 
from  our  mountain  abode.  A  bubbling 
rill  at  hand  supplied  us  with  cool  water, 
and  served  as  a  bath  on  the  morrow. 

A  flagon  of  the  vin  d'oro  (or  golden  wine) 
of  Lebanon  was  soon  filled  and  emptied  by 
the  party,  and  was  succeeded  by  a  roasted 
turkey  stuffed  with  rice,  and  minced  meat 
delicately  seasoned  with  salt,  pepper,  pars- 
ley, and  onions.  The  vin'  d'oro  and  the 
ride  had  given  us  an  appetite,  and  the 
turkey  soon  disappeared ;  but  Georgius, 
our  cook,  speedily  supplied  us  with  other 
Syrian  dishes,  and  sweetmeats.  Pipes  and 
sherbet  followed  ;  and  while  the  party  were 
smoking,  I  strolled  away  to  sketch,  and 
take  a  peep  at  the  country.  Having 
climbed  and  scrambled  up  many  a  crag, 
and  gained  an  elevated  position,  I  was 
busily  employed  in  sketching  a  most  beau- 
tiful little  peep  between  two  hanging  rocks, 
when  a  click  behind  made  me  jump  up  to 
see  the  cause.  About  fifteen  yards  from 
me  knelt  a  mountaineer,  with  his  long  gun 
resting  upon  a  forked  stick,  taking  de- 
liberate aim  at  me ;  and  had  not  his  gun 
missed  fire,  the  reader  would  certainly 
have  been  spared  the  perusal  of  these 
Rambles.  Incensed  at  such  a  vile  coward,  I 
,  levelled  one  of  my  pistols  and  fired  at  his 
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gun ;  the  shot  took  effect — the  piece  was  dis- 
mounted from  the  forked  stick,  and  before  he 
could  recover  from  his  astonishment,  I  had 
levelled  the  other  pistol,  and  was  advancing, 
and  shouting  at  the  same  time  to  him  to  lay 
down  his  piece.  As  soon  as  he  perceived  my 
purpose,  he  ran  off,  and,  by  way  of  a  parting 
salute,  I  fired  the  other  pistol  at  random 
in  the  direction  he  took. 

The  unfinished  sketch  was  returned  to 
my  book,  (where  it  still  remains,)  and  then 
dashing  down  the  crags,  I  rejoined  my 
party,  and  recounted  the  adventure  over  a 
bowl  of  punch  ;  and  after  we  had  discussed 
both,  lay  down  and  slept  till  dawn. 

Georgius  had  our  coffee  ready,  mules 
laden,  and  horses  saddled  early.  The 
breakfast  finished,  we  dashed  over  the 
sandy  plain,  then  turning  to  the  right,  Ave 
rode  through  a  succession  of  rich  and  wild 
scenery.  Sometimes  we  passed  through 
olive  plantations,  and  groves  of  mulberry- 
trees;  at  others  we  lingered  near  the  luxu- 
riant vineyards,  with  their  wine  presses  ;  or 
passed  along  a  rugged  path,  below  which 
fields  of  golden-eared  corn  were  waving. 
Groups  of  peasantry  were  collected  in  some 
parts,  listening  to  tales  of  wonder,  success, 
or  oppression ;  but  I  regret  that  the  last, 
too  frequently,  has  more  truth  to  recom- 
mend it  to  attention  than  the  others. 

Riding  along  a  gentle  acclivity,  and 
through  beautiful  groves,  we  speedily 
entered  upon  some  wild  and  romantic 
scenery,  abounding  in  sunless  ravines, 
savage  dells,  barren  crags,  and  bold  fero- 
cious rocks,  that  afford  shelter  to  the 
eagle.     The  torrent's  fall,  and 

"  The  owlet's  solitary  cry, 
The  night-hawk,  flitting  darkly  by, 
And  oft  the  hateful  carrion-bird, 
Heavily  flapping  his  clogged  wings, 
"Which  reek'd  with  that  day's  banqueting," 

were  the  only  sounds,  save  the  tramp  of 
our  horses,  that  disturbed  the  scene. 

The  sky  darkens — the  lowering  clouds 
assemble — the  rain  falls  at  first  in  large 
and  scattered  drops,  and  then  thicker ;  the 
birds,  careering,  screech,  and  seek  the 
refuge  of  the  grey  cliffs ;  the  raging  ele- 
ments roar;  forked  lightning  plays  around 
the  dark  impending  rocks ;  and  the  thunder, 
as  it  bursts  over  head,  is  re-echoed  a  thou- 
sand times  from  every  cave  and  hollowed 
crag  around,  and,  descending  into  the  val- 
leys, startles  the  browsing  herds,  and  scares 


the  peaceful  labourers  from  their  work.  A 
crash  makes  our  horses  start,  and  stand 
with  dilated  nostrils  and  incurved  tail ;  it 
is  a  venerable  olive-tree  riven  by  the  flash- 
ing lightning;  and,  scorched  and  torn  from 
the  earth,  there  it  hangs  by  its  remnant  root, 
covered  with  splintered  fragments.  The 
tempest  that  loosed  the  mountain  torrents, 
and  scattered  devastation  around,  driving 
us  within  the  time-hollowed  cliffs — and 
the  deepening  thunder,  that 

"  Made  the  rocks  chatter,  roll'd  from  hill  to  hill, 
And  boom'd  along  the  sky," 

mellowed  into  the  wail  of  Nature;  then 
we  heard  the  peal  of  the  convent's  bell 
repeated  from  every  wild  abyss,  and  soon 
all  was  hushed — still  as  the  grave. 

A  splendid  diversity  of  scenery  ensued; 
and  then,  almost  imperceptibly,  Bshirrai 
burst  upon  our  view,  with  its  mingled 
foliage,  houses,  and  terraces.  Here  a 
peasant  is  seated  on  a  grassy  bank,  making 
baskets  for  the  silkworms  ;  and  the  priest, 
that  walks  with  such  stately  step  along 
the  steep  pathway,  is  going  to  the  chapel 
on  that  rock's  grey  edge,  that  overhangs  the 
dark  ravine,  where  the  Kadisha  thunders 
and  foams  in  its  onward  course.  AH 
around  is  loveliness;  fig,  olive,  sycamore, 
and  ilex-trees  commingled  with  gushing 
cascades,  vineyards,  and  peaceful-looking 
cottages — perhaps  a  hundred — dappling  the 
mountain's  side. 

Bshirrai  is  inhabited  chiefly  by  Maronite 
families,  occupied  in  dyeing,  embroidering, 
growing  tobacco,  and  rearing  silkworms. 
A  few  cultivate  corn  and  cotton  on  the 
mountain  terraces,  and  some  excellent  wine 
is  also  produced  there. 

But  we  must  not  pause  there  longer  than 
to  refresh  both  man  and  beast,  as  we  must 
push  on  to  Arz  Leban — the  Cedars. 

A  short  ride  through  deep  and  solemn 
valleys,  rugged  and  precipitous  paths,  with 
waterfalls,  mossy  banks,  and  waving  trees 
around,  above,  or  below — where  we  heard 
the  tinkling  of  the  camel's  bell  and  rushing 
torrents  —  brought  us  to  an  eminence, 
whence  we  could  descry  a  dark  patch  on 
the  mountain's  side. 

The  sober  grey  of  evening  is  all  around, 
lights  glimmer  on  the  distant  hills  ;  the 
crimson  blush  the  sun  has  left  behind ;  falls 
on  all  the  peaks  and  crags  around,  and 
night  is  drawing  her  veil  over  the  scene, 
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At  length  we  reached  a  small  plateau, 
watered  by  one  of  the  "  streams  that  flow 
from  Lebanon,"  and  to  the  left,  in  a  hollow 
at  the  foot  of  the  higher  division  of  "the 
goodly  mountain,"  which  here  forms  a 
natural  amphitheatre,  stood  a  patch  of  dark 
trees — the  ancient  cedars,  "  the  glory  of 
Lebanon." 

In  half  an  hour  we  were  beneath  the 
shade  of  these  venerable  trees,  our  tents 
pitched,  and  fires  lighted. 

The  scene  was  one  never  to  be  erased 
from  my  memory.  The  first  view  of  those 
magnificent  trees,  where  the  voice  of  pro- 
phecy has  often  been  heard;  "the  snow- 
crowned  Lebanon,"  in  the  background; 
the  murmuring  breezes  that  waved  the 
boughs  of  those  sacred  trees  ;  the  recum- 
bent camels,  with  their  gaudy  cloths  ;  the 
bustling  attendants  in  their  varied  cos- 
tumes ;  the  fitful  light  cast  from  the  fire 
of  the  fragrant  wood  on  all  around ;  the 
almost  impenetrable  gloom  beyond,  where 
the  saplings  looked  like  spectres  of  the 
trees  hewn  down  by  Hiram's  order  for 
Solomon  to  build  his  temple,  when  80,000 
men  were  employed  solely  in  felling  the 
proudest  of  those  noble  trees  and  trans- 
porting them  to  Jerusalem ;  the  calm  and 
placid  light  shed  by  the  moon  as  she 
ascended  through  the  dark  blue  sky,  cast- 
ing mottled  shades  upon  the  uneven  ground 
where  these  forest  monarchs  stand,  and 
shining  upon  the  rippling  streams  around ; 
the  stillness  of  the  hour — 

"  Soul-soothing  season  !  period  of  repose, 
Or  introverted  thought,  which  day  debars  ; 
Can  language  paint,  can  poetry  disclose, 
The  magic  of  thy  silence,  dews,  and  stars  V 

Nature  luxuriates  here  in  wild  and  mag- 
nificent scenery,  such  as  a  poet  or  a  painter 
would  delight  in.  No  noise  disturbs  the 
reverie  of  the  enthusiast,  for  "  Lebanon 
mourneth  because  the  people  are  gone 
down  from  his  shadow,"  and  "upon  the 
mountains,  and  in  all  the  valleys,  his 
branches  are  fallen." 

"  The  saints,"  as  they  are  termed — those 
aged  trees  with  wide- spreading  branches 
and  gnarled  stems,  are  said  by  the  Arabs  to 
be  the  remnant  of  the  forest  of  which  Solo- 
mon took  the  pride  for  the  temple,  which  was 
almost  entirely  lined  with  cedar.  They  are 
eleven  in  number,  but  another  one  will  no 
doubt  claim  the  honour  in  a  few  years,  but  I 
could  not  include  it  in  my  calculation,  as 


it  lacked  that  appearance  of  antiquity  the 
others  possessed.  The  accounts  given  by 
various  authors  of  the  number  of  the  old 
trees  differ  materially,  yet  is  interesting, 
because  it  establishes  the  fact  of  their 
undoubted  antiquity  ;  for  instance  : — 


1550, 

Bellonius 

counted 

28 

1556, 

Fishtner 

ii 

25 

1574, 

Rauwolf 

i) 

26 

1579, 

Jacobi 

i» 

26 

1583, 

Radzivil 

a 

24 

1590, 

Villamont 

*> 

24 

1598, 

Havant 

ii 

24 

1600, 

Dandini 

23 

1609, 

Litgow 

j' 

24 

1632, 

Roger 

j> 

22 

1650, 

Boullaye  le  G 

ouz  ,, 

22 

1657, 

Thevenot 

II 

22 

1681, 

De  la  Roque 

II 

20 

1696, 

Maundrel 

i) 

16 

1738, 

Pococke 

it 

15 

1755, 

Schultz 

II 

20 

1789, 

Billardiere 

7 

1810, 

Burckhardt 

)) 

11 

1818, 

Richardson 

II 

7 

1823, 

Wolff 

II 

13 

1832, 

Lamartine 

l> 

7 

The  largest  of  these  beautiful  and  stately 
trees,  which  are  clad  in  perpetual  verdure, 
measured  forty-five  feet  in  circumference, 
the  second  forty-four  feet,  and  the  others 
forty-two,  thirty-nine,  thirty-six,  &c. ;  the 
smallest  of  them  being  twenty- three  feet. 
The  trunks  of  some  of  them  are  Mangled 
— others  shamefully  scarred  with  the  names 
of  Irby,  Lamartine,  Laborde,  &c.  How 
different  the  respect  the  Greeks,  Maronites, 
and  Armenians,  have  for  them !  for  every 
year,  on  Transfiguration  Day,  they  have 
mass  beneath  the  shade  of  one  of  them, 
upon  an  altar  of  stone :  and  the  Feast  of 
Cedars  is  a  great  holiday. 

The  whole  group,  standing  in  a  hollow, 
as  if  "ashamed,"  cover  about  eight  or  ten 
acres  of  ground,  and  are  spread  over  several 
little  stony  knolls,  about  700  in  all,  but, 
like  "the  saints,"  they  have  been  variously 
estimated,  Burckhardt  stating  their  num- 
ber to  be  about  400,  Barker  nearly  600, 
Wplff  387,  Fisk  389,  and  King  321,  without 
the  saplings. 

It  has  been  argued,  with  considerable 
force  on  both  sides,  that  the  cedar  of 
Lebanon — the  Pinus  cedrus  of  Linnaeus — 
is  not  the  indestructible  cedar-wood  em- 
ployed for  mummy  cases,  buildings,  and 
tablets  to  write  upon ;  the  juice  of  which 
Horace  and  Pliny  inform  us  was  used  to 
smear  the  papyrus  books  of  the  ancients, 
to  preserve  them  from  decay  and  the  at- 
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tacks  of  insects.  The  incorruptible  cedar- 
wood  is  supposed  to  be  obtained  from  the 
Thuja  articulata,  or  Sandarac-tree. 

A  few  ages — perhaps  only  a  few  years — 
"and  the  rest  of  the  trees  of  his  forest  shall 
be  few,  that  a  child  may  write  them." 

Early  in  the  morning  I  arose,  sketched 
the  trees,  and  rambled  beneath  the  shade 
of  their  wide- spreading  branches,  where 
the  bright  sunbeams  illumed  the  rugged 
path  ;  and  straying  onward,  clambered  up 
a  high  and  barren  ridge  near  at  hand,  to 
get  a  peep  at  the  remnant  forest.  Steeps 
rising  o'er  steeps — yawning  clefts — storm- 
deriding  rocks — and  treacherous  snows 
glistening  on  the  mountain's  crest,  imbued 
with  the  sun's  golden  rays — deep-riven 
glens — precipices — and  obscure  abysses — 
were  all  comprised  in  that  long,  lingering, 
and  meditative  gaze,  as 

11  I  stood  upon  the  hills,  when  heaven's  wide  arch 
Was  glorious  with  the  sun's  returning  march, 
And  woods  were  brightened,  and  soft  gales 
Went  forth  to  kiss  the  sun-clad  vales. 
The  clouds  were  far  beneath  me ; — bathed  in 
light," 

and  the  thousand  rills,  murmuring,  wan- 
dered amid  the  rocks  and  dew-gemmed 
herbs  that  dot  the  mountain's  sides. 
There  is  the  mass  of  verdant  cedars  at 
my  feet,  with  the  barren  ridge  of  the 
Upper  Libanus  extending  for  many  miles 
towards  the  sea,  in  a  south-west  direction, 
and  the  valleys  of  Kanobin  and  Abouali ; 
while  in  the  deep  recesses  of  the  mountain 
I  can  see  many  a  village  we  have  passed. 

Farewell,  ye  snow-clad  heights  and  vene- 
rable trees ! 
"The  scene  is  steep'd  in  beauty;  and  my  soul, 

No  longer  lingering  in  the  gloom  of  care, 

Doth  greet  Creation's  smile.      The  grey  clouds 
roll, 

Even  from  the  mountain  peaks,  and  melt  in  air! 

The  landscape  looks  an  Eden  !  " 


Philosophers.  —  When  a  philosopher 
has  once  laid  hold  of  a  favourite  principle, 
which  perhaps  accounts  for  many  natural 
effects,  he  extends  the  same  principle  over 
the  whole  creation,  and  reduces  to  it  every 
phenomenon,  though  by  the  most  violent 
and  absurd  reasoning.  Our  own  mind 
being  narrow  and  contracted,  we  cannot 
extend  our  conception  to  the  variety  and 
extent  of  nature ;  but  imagine  that  she  is 
as  much  bounded  in  her  operations  as  we 
are  in  our  speculations. — Hume, 


PHONETICS. 

u  You  need  not  be  concerned,  in  writing 
to  me,  about  your  bad  spelling  ;  for,  in  my 
opinion,  as  our  alphabet  now  stands,  the 
bad  spelling,  or  what  is  called  so,  is  gene- 
rally the  best,  as  conforming  to  the  sound 
of  the  letters  and  of  the  words.  To  give 
you  an  instance.  A  gentleman  received  a 
letter,  in  which  were  these  words:  *  Not 
finding  Brown  at  hom>  I  delivered  your 
messeg  to  his  yf.1  The  gentleman  finding 
it  bad  spelling,  and  therefore  not  very 
intelligible,  called  his  lady  to  help  him  to 
read  it  Between  them,  they  picked  out  the 
meaning  of  all  but  the  7//,  which  they  could 
not  understand.  The  lady  proposed  calling 
her  chambermaid,  *  because  Betty,'  says 
she,  *  has  the  best  knack  at  reading  bad 
spelling  of  any  one  I  know.'  Betty  came, 
and  was  surprised  that  neither  sir  nor 
madam  could  tell  what  yf  was.  'Why,' 
says  she,  '  yf  spells  wife — what  else  can  it 
spell?'  And,  indeed,  it  is  a  much  better, 
as  well  as  shorter  method  of  spelling  wife, 
than  doubleyou,  «,  ef  e,  which,  in  reality, 
spells  doubleuifey." — Franklin. 


OF  TALKERS. 

Nothing  is  more  generally  exploded 
than  the  folly  of  talking  too  much ;  yet  I 
rarely  remember  to  have  seen  five  people 
together,  where  some  one  among  them  has 
not  been  predominant  in  that  kind,  to  the 
great  constraint  and  disgust  of  all  the  rest. 
But  among  such  as  deal  in  multitudes  of 
words,  none  are  comparable  to  the  sober 
deliberate  talker,  who  proceeds  with  much 
thought  and  caution  ;  makes  his  preface  ; 
branches  out  into  several  digressions  ;  finds 
a  hint  that  puts  him  in  mind  of  another 
story,  which  he  promises  to  tell  you  when 
this  is  done ;  comes  back  regularly  to  bis 
subject;  cannot  readily  call  to  mind  some 
person's  name ;  holding  his  head,  com- 
plains of  his  memory  :  the  whole  company 
all  this  while  is  in  suspense ;  at  length,  he 
says  it  is  no  matter,  and  so  goes  on.  And, 
to  crown  the  business,  it  perhaps  proves  at 
last  a  story  the  company  has  heard  fifty 
times  before  :  or,  at  the  best,  some  insipid 
adventure  of  the  relater. — Swift*  . 
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[PRTZE]    POEM  — ALCIBIADES. 
By  Henry  Lister,  Bruton. 
It  6eems  but  yesterday  I  wander'd  o'er 
The  classic  vales  and  consecrated  shore 
Of  Greece,  in  ancient  times  the  brave,  the  free ; 
Now  reft  alike  of  hope  and  liberty. 
Yes,  void  of  hope  !     The  captive  doom'd  to  dwell, 
By  some  grim  despot,  in  a  cheerless  cell, 
Shut  though  he  be  from  all  that  man  holds  dear, 
May  still  hope,  haply,  in  a  coming  year, 
To  leave  his  prison-fortress;   but  the  land 
Which,  when  it  falls  beneath  the  stranger's  hand, 
Is  mindful  only  of  unlawful  gains, 
Kissing  the  hand  that  rivets  on  its  chains, 
May,  it  is  true,  be  rescued  from  the  power* 
'Neath  which,  without  a  blush,  it  learns  to  cower ; 
But  vain  the  freedom  which  another  gives, 
When  love  of  liberty  no  longer  lives. 
Such  sadden'd  musings  o'er  my  fancy  stole, 
As  through  that  city  I  was  wont  to  stroll, 
Which  than  her  sister  states  could  justly  claim 
A  higher  place,  a  more  illustrious  name — 
Athens,  a  sacred  spot  of  by-gone  days, 
Where  Art  and  Science  shone  with  brightest  rays  ; 
Now  from  her  former  proud  position  torn, 
Mention'd  by  none,  or  mention'd  but  in  scorn. 
Why  is  she  fallen  ?— she  that,  once  the  head 
Of  Grecian  states,  her  arm  protecting  spread 
O'er  countless  colonies  and  sunny  isles, 
Where  the  sun  lavishes  his  brightest  smiles. 
Why  is  she  fallen? — she  that  fought  upon 
The  everhallow'd  plains  of  Marathon, 
And,  in  defence  of  home  and  liberty, 
Compell'd  the  Persian  myriads  to  flee. 
Why  did  she  fall  ?     Alas !  we  must  conclude, 
By  frequent  actions  of  ingratitude 
To  all  the  bravest  sons  whom  she  could  boast — 
To  all  the  citizens  who  served  her  most. 
Thus  Aristides,  who  with  patriot  hand 
Had  battled  bravely  for  his  native  land  ; 
Whose  voice  in  darkest  moments  of  distress 
Counsell'd  the  path  which  tended  to  success : 
Because  his  conduct  gain'd  all  good  men's  trust — 
Because  he  was  (what  he  was  call'd)  the  Just, 
And  not  on  party  interest  intent — 
Without  defence,  was  doom'd  to  banishment. 
Another,  Greece's  most  enlightened  sage,t 
A  bright  example  in  a  heathen  age; 
Who  sought  to  teach  to  man  a  higher  creed, 
Found  that  his  fellow-citizens  agreed 
In  nothing  but  to  banish  from  the  state, 
If  not  to  kill,  the  good,  the  truly  great. 
But  he  was  old — life  had  no  charms  for  him; 
All  foreign  beauties  would  have  seemed  but  dim 
Compared  with  those  he  left,  and  so  he  stay'djj 
Till  blinded  hate  its  lying  charges  made, 
Then  took  the  cup,  with  deadly  poison  fraught, 
And  gain'd  the  immortality  he  taught. 
His  youthful  pupil,  Alcibiades, 
Discover'd  soon  how  difficult  to  please 
The  envious  parties  of  his  native  place, 
Whose  love  was  changing  as  the  ocean's  face. 
The  ward  of  him§  who  raised  the  Athenian  6tate 
To  be  in  arts,  as  she  in  arms  was,  great — 

*  Referring  to  the  liberation  of  Greece  by  England, 
France,  and  Russia. 

t  Socrates. 

X  Referring  to  his  many  chances  of  escape,  of  which 
Socrates  refused  to  avail  himself. 

§  Pericloa. 


Beneath  whose  fostering  care  the  drama  rose, 
Melting  alike  the  hearts  of  friends  and  foes — 
He  seemed  a  child  of  Fortune;  boundless  wealth 
Was  his,  combined  with  manhood's  glow  of  health  ; 
Generous  as  wealthy,  eloquent,  and  young, 
lie  scarce  could  fail  to  gain  the  people's  tongue. 
His  faults,  indeed,  were  many;  but  there  still 
Shone  in  his  worst  excess  a  hero's  will, 
Which  made  the  low-born  candidates  for  fame 
Yield  to  the  prestige  of  his  noble  name. 
With  years  these  follies  fled ;  he  now  desired 
His  country's  glory.     With  this  feeling  fired, 
He  went  to  battle  ;  but  the  coward  foe,* 
Who  in  his  presence  dared  not  strike  the  blow, 
Blending  the  follies  of  his  younger  years 
With  perjured  charges  now,  provoked  his  fears 
That  (if  they  could)  the  fickle  people's  breath 
Might  doom  the  former  favourite  to  death. 
He  fled  for  safety,  and,  with  erring  pride, 
Determined  to  avenge  it,  as  he  cried — 
"Athens  shall  own  an  injured  friend  can  be, 
When  whelm'd  with  wrongs,  the  greatest  enemy." 
He  kept  his  word  ;  but  time  roll'd  swiftly  on, 
And  Athens  pardon'd  her  repentant  son  ; 
For  he  in  exile  learnt  (what  angry  pride 
From  such  a  soul  as  his  not  long  could  hide) 
That  he  who  'gainst  his  birthplace  dares  to  fight, 
Whate'er  his  wrongs,  is  never  in  the  right. 
Henceforth  the  vanity  of  youthful  days 
Dazzled  no  more  with  its  deceitful  blaze: 
'Twas  his  ambition  that  his  land  might  be 
Once  more  the  mighty,  and  once  more  the  free. 
And  Fortune,  raising  Athens  from  distress, 
Crown'd  his  triumphant  galleys  with  success; 
Freeing  him  for  a  moment  from  the  ban — 
Only  again  to  be  an  exiled  man  ! 
Then,  in  misfortune,  brightest  shone  the  mind 
Which  left  ambition's  cares  and  pomps  behind  ; 
His  former  spleen,  his  vain  aspirings  gone, 
The  patriot  heart,  unaltered,  still  lived  on. 
His  country  might  be  thankless,  but  he  knew 
Her  foes  were  numerous — her  friends  were  few ; 
He  saw  the  dangers  menacing  the  State, 
And  raised  the  voice  of  warning; — 'twas  too  late ! 
They  would  not  hear  their  country's  funeral  knell, 
The  Spartan  triumph'd,  and  the  city  fell. 
Then,  too,  fell  Alcibiades;  for  those 
Whose  weakness  yielded  Athens  to  her  foes, 
Knew  that  their  tyranny  could  never  thrive 
Whilst  such  a  foe  to  thraldom  was  alive ; 
And  so  they  slew  him.     Ask  you  of  the  close 
To  his  eventful  life  ?  how  coward  foes 
Quail'd  more  than  once  before  his  eagle  eye? 
A  word  replies — He  died  as  heroes  die. 
Kingdoms  have  fallen,  dynasties  are  gone, 
But  still  these  Grecian  memories  live  on  ; 
And  students  love  to  ponder  on  those  times 
Of  greatest  virtues,  and  of  deepest  crimes  ; 
The  startling  tales  in  ancient  history  read, 
Which  link  the  living  to  the  mighty  dead ! 


*  As  soon  as  Alcibiades  and  Nicias  had  sailed  for  the 
conquest  of  Sicily,  the  foes  of  the  former,  who  dared  not 
accuse  him  when  present,  used  every  art  to  persuade  the 
Athenians  of  his  guilt  of  mutilating  the  statues  of  the 
divinities,  in  one  of  the  drunken  frolics  for  which  he  was 
then  as  famous  as  for  his  abilities.  It  was  somewhat 
difficult,  however,  to  do  so,  not  only  because  of  his 
popularity  with  the  people,  but  because  all  the  principal 
witnesses  they  produced  to  substantiate  the  charge  proved 
to  be  perjurers.  The  national  disappointment  on  the 
failure  of  the  expedition  was,  however,  so  great,  that  he, 
not  daring  to  encounter  it,  fled  to  Sparta,  and  in  his 
absence  was  decreed  guilty  of  a  crime  which  had  never 
been  proved. 
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AUGUST. 

u  The  moon, 
Full-orb'd,  and  breaking  through  the   scatter'd 

clouds, 
Shows  her  broad  visage  in  the  crimson'd  east;  , 
Turn'd  to  the  sun  direct  her  spotted  disk, 
Where  mountains  rise,  umbrageous  vales  descend, 
And  caverns  deep  (as  optic  tubes  describe)— 
A  smaller  Earth — gives  us  his  blaze  again, 
Void  of  its  flame,  and  sheds  a  softer  day. 
Now  through   the  passing  cloud  she   seems  to 

stoop — 
Now  up  the  pure  cerulean  tides  sublime." 

Thomson. 

The  moon  shines  with  a  reflected  light 
derived  from  the  sun,  as  first  conjectured 
by  Thales,  the  astronomer  of  Greece,  and 
now  clearly  ascertained.  The  light,  how- 
ever welcome,  and  suggestive  of  poetic 
thoughts,  shedding  a  mild  radiance  over 
the  landscape,  and  causing  all  trees  and 
hills  to  cast  deep  shadows,  is  yet  devoid  of 
heat.  This  fact  is  readily  ascertained  by 
concentrating  the  rays  of  the  full  moon, 
when  on  the  meridian,  by  means  of  a 
powerful  burning-glass,  and  placing  in 
their  focus  a  small  thermometer. 

Astronomers  relate  that  the  inclination  of 
the  moon's  axis  to  the  plane  of  the  Ecliptic 
is  merely  about  1  J°  ;  her  seasons,  there- 
fore, are  unvaried — neither  spring  nor  sum- 
mer, autumn  nor  winter,  succeed  one  the 
other,  and  shed  fertility  as  they  pass. 
Beings  constituted  like  ourselves  could 
not  dwell  on  the  moon's  surface ;  she  is 
presumed  not  to  have  an  atmosphere,  as  is 
proved  by  the  fact  that  no  change  takes 
place  in  the  appearance  of  a  star  or  planet 
when  about  to  be  hidden  from  view,  or 
occulted,  that  is,  passed  over  by  the 
moon. 

And  as  regards  the  general  aspect  of 
this  world's  attendant,  those  who  look  at 
the  moon  when  full,  must  observe  that 
her  surface  is  considerably  varied.  Seen 
through  a  powerful  telescope,  she  appears 
interspersed  with  dark  spots,  ridges,  and 
deep  hollows,  as  represented  in  the  figure  at 
p.  25,  vol.  i.  The  deep  hollows  are  con- 
jectured to  be  of  terrific  depth,  and  are 
uniformly  surrounded  by  nearly  circular 
hollows,  which  have  no  parallel  on  our 
globe ;  they  are  in  number  about  eighty- 


nine,  and  have  names  given  them,  com- 
memorative either  of  remarkable  places,  or 
of  distinguished  individuals.  Some  astro- 
nomers conjecture  that  the  hollows  of  which 
we  speak  are  full  of  water,  and  that  the 
darkness  of  their  aspect  is  occasioned  by  the 
absorption  of  the  solar  rays,  while  the  land 
reflects  them;  thus  causing  that  singular 
diversity  on  the  moon's  disk  which  is 
apparent  to  the  unassisted  eye.  Others 
maintain  that  there  cannot  be  any  water 
in  the  moon;  a  fact,  they  say,  which  is 
obvious  from  the  uniformly  serene  ap- 
pearance of  this  planet — un vexed  by  fogs 
or  vapours ;  while  the  dark  portions  may 
be  readily  accounted  for  by  vast  hollows, 
supposed  to  be  at  least  three  miles  deep. 
Mountains  doubtless  exist  of  commanding 
height,  and  singularly  varied;  their  lofty 
summits  often  reflect  the  sunbeams,  as 
seen  through  telescopes.  Two  or  three  of 
the  most  considerable  were  observed  by 
Dr.  Herschel  to  be  of  a  volcanic  character. 
Such,  then  is  the  geographic  character 
of  that  planet  which  shines  so  beauteously 
on  a  sleeping  world — her  crescent  form  at 
one  time  gliding  amid  the  clouds,  some- 
times visible,  then  again  lost  to  sight ;  at 
another,  shining  in  full  splendour,  and 
causing  even  stars  of  the  first  magnitude  to 
be  scarcely  visible.  She  revolves  in  her 
orbit  round  the  earth,  at  the  same  time  that 
we  are  progressing  about  the  sun  ;  and  the 
consequence  of  this  is,  that  the  moon  traces 
a  kind  of  curling  line,  because,  by  the 
time  that  her  revolution  is  completed,  our 
rolling  ball  has  performed  nearly  one- 
twelfth  part  of  her  annual  circuit  round  the 
great  source  of  light  and  heat.  The  moon 
fulfils  her  journey  in  about  27 J  days,  but 
the  time  from  one  full  moon  to  another  is 
about  29§  days;  the  first  is  called  pm- 
odical,  embracing  the  period  of  her  course 
around  the  earth  ;  the  second  synodical,  or 
the  month  as  agreed  upon  in  the  infancy 
of  astronomy,  and  determined  by  the  coming 
together  of  the  sun  and  moon*  The  dif- 
ference which  exists  between  the  first  and 
latter  periods,  may  be  readily  understood, 
and  is  thus  explained : — "  Although  the 
moon  might  actually  pass  round  the  earth 
in  27j  days  if  the  earth  were  still,  yet  a 
longer  time  is  consumed  from  one  phase  of 
the  moon  to  the  same  phase  again,  owing 
to  the  motion  of  the  earth  in  her  orbit,  in 
the  same  direction  as  the  moon's  motion 
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from  west  to  east.  It  therefore  follows, 
that  the  extra  2|  days  are  spent  by  the 
moon  in  fetching  up  the  overplus  of  the 
progress  made  in  the  meantime  by  the 
earth." 

"We  have  stated  that  the  probable  want  of 
water,  and  the  extreme  rarity  or  non-exist- 
ence of  a  lunar  atmosphere,  would  render  the 
moon  uninhabitable  to  beings  constituted 
like  ourselves.  Vegetables  require  the 
ministration  of  dews  and  rain,  but  neither 
are  compatible  with  a  world  destitute  of 
clouds  and  wells  of  water;  and  without 
trees  and  shrubs,  esculents  and  herbage, 
man  could  not  exist.  Another  barrier  con- 
sists in  the  well-known  fact,  that  this  vast 
and  desolate,  yet  beauteous  planet,  though 
revolving  on  an  axis,  performs  this  revolu- 
tion in  the  same  time  as  she  takes  to 
accomplish  her  journey  round  the  earth. 
Consequently  the  earth  has  uniformly  the 
same  side  of  the  moon  presented  to  her, 
and  dwellers  on  that  portion  of  her  surface, 
if  such  there  were,  would  nightly  contem- 
plate the  earth,  while  those  who  were  con- 
signed to  the  opposite  side,  must  dwell  in 
dim  obscurity,  perhaps  even  total  darkness, 
unless  illumined  by  volcanic  eruptions. 
Magnificent  indeed  and  glorious  would  be 
the  appearance  of  the  earth,  when  reflecting 
the  rays  of  the  sun ;  her  disk  having  a 
diameter  nearly  four  times  larger  than  the 
moon's,  would  appear  of  surpassing^  mag- 
nitude, far  exceeding  that  of  our  lunar 
attendant,  yet  rising  and  setting  in  like 
manner,  and  going  through  her  various 
phases  of  light;  revolving,  too,  on  her 
axis,  nearly  thirty  tiiT.es,  while  the  moon  is 
making  her  usual  revolution,  with  a  ra- 
pidity that  might  seem  almost  incredible. 

One  long  day  and  night,  therefore,  of 
equal  length,  pertain  to  the  moon,  while 
completing  her  circling  course  around  our 
planet,  and  consequently,  each  one  must 
comprise  14J  of  our  days.  A  full  glare  of 
light,  and  almost  intolerable  heat,  must,  as 
before  mentioned,  be  experienced  through- 
out that  vast  expanse  which  beams  so 
beauteously  in  our  heavens,  while  the  con- 
trary side,  which  no  one  has  yet  beheld,  is 
enveloped  in  almost  profound  darkness  and 
intense  cold. 

The  phenomenon  of  the  harvest  moon 
has  often  attracted  grateful  notice,  even 
from  the  earliest  period  of  the  world's  his- 
tory ;  for  who  can  look  unmoved  upon  that 


gracious  provision,  which  enables  the  hus« 
bandman  to  avail  himself  of  her  friendly 
beams  in  the  time  of  harvest! 

We  remember  travelling  some  years  since 
over  Sedgemoor,  beneath  the  beams  of  a 
fine  September  moon,  when  not  a  sound 
was  heard  except  the  gentle  rustling  of  the 
standing  corn  as  the  night  breeze  passed 
over  it,  and  the  sweep  of  the  rapid  sickle. 
Reapers  were  busily  at  work,  their  wives 
and  children  bound  up  the  prostrate  ears, 
and  their  long  shadows  were  clearly  seen 
upon  the  stubble ;  it  was  nearly  as  light 
as  day,  but  in  the  distance  silvery  and 
wreathing  mists  gave  to  the  plain  itself  a 
singularly  illusive  appearance  of  inter- 
minable vastness  and  extent.  We  thought 
of  the  contrast  which  that  lovely  scene 
presented,  in  its  soothing  sounds  and  rural 
occupations,  to  the  fearful  tragedy  that  was 
acted  in  the  time  of  ill-fated  Monmouth, 
when  foe  met  foe  in  mortal  combat,  and 
the  wide  moor  resounded  with  shouts  and 
lamentations.  We  remembered,  also,  the 
beautiful  phenomenon  which  enabled  the 
reapers  to  pursue  their  pleasant  labours  to 
such  an  unwonted  hour,  and  in  the  same 
manner  as  the  cause  and  the  effect  was  ex- 
plained to  us,  shall  we  present  them  to  our 
readers. 

"  It  has  pleased  the  Most  High,"  said 
our  instructor,  "  to  ordain  physical  causes 
for  the  moral  government  of  our  world.  In 
the  month,  therefore,  of  September,  when 
the  sun  is  in  the  constellation  Virgo, 
and  the  moon  in  Pisces,  the  latter  rises 
full  every  evening  soon  after  sunset,  with 
very  little  difference  of  time.  The  same 
occurs  in  October,  when  the  sun  occupies 
Libra,  and  the  moon  Aries.  The  former  is 
called  the  harvest,  the  latter  the  hunter's 
moon." 

A  similar  peculiarity  with  regard  to  the 
rising  of  the  moon,  with  little  difference  of 
time  for  several  days  together,  occurs  in 
other  months.  But  as  at  one  season  the 
moon  is  new,  at  another  in  her  quarters, 
the  fact  is  scarcely  obvious  ;  but  whenever 
occurring,  it  is  caused  by  the  smallness  of 
the  angle  made  in  each  month  by  the  eclip- 
tic and  horizon,  and  may  be  readily  exem- 
plified with  a  celestial  globe. 

Another  beneficent  and  beautiful  pro- 
vision is  afforded  by  that  adjustment  of  the 
courses  of  the  sun  and  moon,  which  assigns 
the   greatest  proportion  of  moonlight   to 
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those  countries  and  seasons  of  the  year 
wherein  it  is  most  essential.  Hence  the 
greater  altitude  and  larger  diurnal  arc  of 
the  moon  in  winter  than  in  summer. 

Other   phenomena,    ministering    to    the 


well-being  of  mankind,  are  dependent  on 
the  relative  positions  of  the  earth  conjointly 
with  the  sun,  and  are  deserving  of  especial 
notice.  These  are  the  Phases  of  the  Moon, 
Eclipses  of  the  Moon,  and  Tides. 


1. — Phases  of  the  Moon. 

Phases  is  a  word  derived  from  the  Greek, 
and  signifies  appearances  ;  it  implies  that 
variation  in  the  illumined  hemisphere  of 
the  moon,  which  becomes  visible  from  the 
earth,  occasioned  by  the  moon's  change  of 
place  relatively  to  the  sun  and  earth.  Re- 
volving opaque  bodies,  such  as  planets, 
necessarily  exhibit  phases  similar  to  those 
of  the  moon,  an  observation  which  espe- 
cially applies  to  Mercury,  Venus,  and 
Mars,  of  which  the  orbits  is  within  or  next 
to  that  of  the  earth.  The  more  distant 
planets  always  present  a  full  face,  owing  to 
the  great  scope  of  their  annual  movements. 

"With  reference  to  the  moon,  let  us 
imagine  that  S  represents  the  sun,  O  the 
earth,  and  A  B  C  D  E  F  G  H  the  moon  at 
different  parts  of  her  orbit;  that  the  moon 
is  at  A,  a  position  which  causes  her  lumi- 
nous half  to  be  turned  from  the  earth.  She 
is  consequently  invisible  to  us,  a  fact  repre- 
sented by  the  dark  globular  body,  a;  at 
which  time  she  is  said  to  be  new,  or  in 
conjunction. 

Let  us  wait  three  days  and  a  half,  the 
moon  will  then  have  moved  to  B,  which  is 
termed  the  first  octant,  or  the  first  eighth 
part  of  her  orbit.  The  light  side  is,  as 
before,  towards  the  sun,  but  the  dark  side 
is  not  directly  towards  the  earth,  whose 
inhabitants  see  the  moon  at  some  distance 
eastward  of  the  sun,  and  catch  a  glimpse 
of  the  illuminated  portion  ;  this  portion  is 


crescent-shaped,  it  is  figured  by  b,  and  its 
points  are  called  horns  or  'cusps;  the  latter 
word  being  derived  from  the  Latin  cuspis, 
a  point. 

The  moon  next  travels  on  to  C,  when 
she  is  said  to  be  in  quadrature,  that  is,  she 
has  performed  a  quarter  of  her  revolution. 
One-half  of  her  illuminated  surface  is  now- 
visible,  as  at  c  ;  this  occurs  in  about  a 
week  after  her  conjunction.  Still  journey- 
ing in  her  orbit,  she  arrives  at  Z),  where 
nearly  the  whole  of  her  illuminated  surface 
is  visible  to  the  earth  at  0;  this  is  her 
second  octant,  and  she  presents  an  ap- 
pearance such  as  d,  in  which  about  three- 
fourths  of  her  illuminated  surface  is  visible. 
This  is  the  gibbous  phase,  a  word  derived 
from  the  Hebrew,  implying  prominence  or 
convexity. 

Three  more  days  and  a  half  must  be 
waited  for,  and  then  the  moon,  occupying 
her  place  at  E  on  the  further  side  from  the 
sun,  is  gloriously  shone  upon,  and  becomes 
a  full  moon,  visible  to  the  earth  at  O,  and 
presenting  the  appearance  of  a  luminous 
circle,  as  e. 

Shortly  after,  the  moon  begins  to  wane. 
When  arrived  at  F,  she  appears,  to  a  spec- 
tator, very  much  the  same  as  when  seen  at 
D,  but  the  flattened  or  imperfect  edge  is 
turned  somewhat  round  or. away  from  the 
sun ;  f  represents  her  appearance  to  the 
eye,  and  this  is  her  third  octant. 
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The  last  quarter  is  represented  at  G, 
where  the  moon  bears  a  general  resemblance 
to  her  position  c,  when  seen  in  her  first 
quarter,  and  is  represented  at  g.  The  point 
H  is  the  last  octant,  when  this  wandering 
planet  has  performed  seven-eighths  of  her 
usual  round,  and  presents  the  form  of  a 
crescent,  as  at  h,  pale  and  faint,  yet  beau- 
teous and  ever  welcome,  though  rather  when 
progressing  towards,  than  receding  from, 
the  view. 

Proceeding  in  her  orbit  to  the  point  A, 
she  again  becomes  invisible,  and  is  repre- 
sented by  the  dark  circle  a,  bearing  the 
name  of  New  Moon,  and  being  in  con- 
junction. 

All  these  dissimilar  phases  or  appear- 
ances of  the  moon,  necessarily  result  from 
her  being  an  opaque  body,  reflecting  the 
sun's  light,  and  revolving  round  the  eaith 
from  one  new  moon  to  another. 

2. — Eclipses. 

The  wonderful  phenomena  of  Eclipses 
have  often  been  resorted  to  by  designing 
men,  in  order  to  impose  upon  mankind, 
or  to  preserve  themselves  from  impending 
evils.  Columbus  practised  a  deception 
of  the  kind,  when  driven  by  great  neces- 


sity, and  the  prospect  of  utter  destruction 
to  himself  and  his  companions.  He  had 
been  wrecked  on  the  island  of  Sumatra,  his 
stock  of  provisions  was  nearly  consumed, 
and  the  natives  refused  to  assist  him  ;  in 
this  emergency  he  remembered  that  an 
Eclipse  of  the  moon  was  about  to  take  place, 
and  having  obtained  an  hearing  from  the 
native  chiefs,  he  told  them  that  a  signal 
judgment  was  about  to  fall  upon  them,  in 
consequence  of  their  heartless  refusal  to 
assist  their  suffering  fellow-creatures;  in 
token  whereof  the  moon,  then  riding  in 
majesty  through  the  heavens,  would  be 
deprived  of  her  light.  On  hearing  this, 
some  of  the  audience  began  to  laugh, 
and  treated  the  announcement  with  con- 
tempt;  others  became  alarmed;  and  even 
those  who  derided  Columbus  were  observed 
to  cast  many  an  anxious  look  towards  the 
heavens ;  imagine,  therefore,  their  terror 
and  amazement,  when  the  clear  full  moon 
gradually  became  darkened,  till  at  length 
she  was  scarcely  visible.  Most  earnestly 
then  did  the  chiefs  implore  that  the  dread 
sign  of  impending  judgment  might  be 
withdrawn,  while  they  sent  provisions  in 
all  haste  to  the  suffering  Spaniards  ;  and 
Columbus,  availing  himself  of  the  favourable 


A  LUNAR  ECLIPSE. 


moment,  assured  the  chiefs,  that  they  need 
not  fear,  for  that  in  a  brief  space  the  moon 
would  again  be  visible.  Shortly  afterwards 
she  emerged  in  full  splendour  from  her 
temporary  obscurity,  and  the  Indians,  be- 
lieving that  Columbus  was  endowed  with 
supernatural  powers,  never  again  refused 
any  assistance  that  he  required. 

Both  in  China,  Hindostan,  and  Chal- 
daea,  attention  was  directed  by  the  earliest 
astronomers  to  the  interesting  subject  of 
eclipses  :  it  is  believed  that  their  occurrence 
was  predicted  with  considerable  accuracy, 
but  this  is  foreign  to  our  present  subject. 
We  shall,  however,  show  by  what  means 
that  obscuration  of  light  is  caused  which 
obtains  for  this  celestial  phenomenon  the 
name  of  eclipse, 


Here  the  question  naturally  arises: — 
Why  does  not  an  eclipse  take  place  at  every 
new  and  full  moon  ?  Simply,  because  the 
moon's  orbit  is  inclined  to  that  of  the  earth  ; 
or  in  other  words,  "  because  the  moon,  in 
moving  round  the  earth,  does  not  keep  in 
the  same  plane  as  that  in  which  the  earth 
revolves  about  the  sun.  The  two  planes 
are  inclined  to  each  other  at  an  angle  of 
about  5\°,  so  that  in  one  part  of  her  orbit 
the  moon  is  above  the  plane  of  the  earth's 
orbit,  and  in  another  part  she  is  below  it." 
It  is  consequently  obvious  that  only  at  the 
time  when  this  fair  planet  is  in  either  of  her 
nodes,  is  she  in  the  plane  of  the  earth's  orbit. 

Hence  it  follows  that  an  eclipse  must  be 
restricted  to  that  period  when  the  moon  is 
at  or  near  one  of  her  nodes ;  that,  further, 
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if  she  be  far  removed  from  her  nodes  at 
new  or  full  moon,  she  is  altogether  above 
or  below  the  line  which  joins  the  earth  and 
sun  ;  but  that  if  she  be  exactly  at  the  node, 
there  will  be  a  central  eclipse  ;  and  if  within 
certain  limits  on  either  side  of  one  of  her 
nodes,  a  partial  eclipse, 

A  Lunar  Eclipse  is  owing  to  the  opaque 
body  of  the  earth  hindering  the  sun's  rays 
from  reaching  the  moon. 

In  the  above  figure,  S  represents  the  sun, 
E  the  earth,  m  the  moon,  in  conjunction. 
The  sun  shining  upon  the  earth,  causes  a 
shadow  to  be  thrown  behind,  tapering  to  a 
point  like  a  sugar-loaf,  which  cone-like 
form  results  from  the  sun  being  much 
larger  than  the  earth  :  if  the  moon  was  be- 
yond the  shadow  of  the  earth,  she  would 
of  course  remain  unobscured,  but  as  a  por- 
tion of  her  orbit  is  within  its  reach,  she  is 
necessarily  subjected  to  its  influence. 

"When  an  eclipse  of  the  moon  is  about  to 
happen,  you  will  observe  that  her  disk,  or 
surface,  appears  as  if  covered  with  a  mist; 
this  arises  from  her  having  to  pass  through 
the  earth's  partial  shadow,  or  penumbra, 
before  reaching  her  real  shadow. 

In  order  to  understand  this  slight  dimi- 
nution of  the  moon's  brightness,  observe 
that  rays  of  light  from  the  two  extreme 
edges  of  the  sun  a  a,  pass  by  the  edges  of 
the  earth  b  b,  and  go  on  in  the  direction  b  d, 
and  b  e,  having  previously  crossed  at  c; 
observe  further,  that  the  upper  part  of  the 
penumbra  d  b  f,  receives  light  from  the 
upper  part  of  the  sun,  although  the  earth 
prevents  it  from  receiving  light  from  the 
lower  part ;  moreover,  that  the  lower  part 
g  b  e  of  the  penumbra  receives  light  from 
the  lower  part  of  the  sun,  although  the  up- 
rays  are  intercepted  by  the  earth.  The  real 
shadow  is,  therefore,  surrounded  by  a  partial 
shadow,  which  imparts  to  the  moon  that  sin- 
gular duskiness,  which  increases  as  she  draws 
nearer  to  the  real  shadow,  and  receives  still 
fewer  rays  from  the  source  of  light. 

A  lunar  eclipse  uniformly  commences  on 
the  eastern  edge  of  the  moon,  and  may  be 
seen  by  dwellers  on  half  of  the  earth's  sur- 
face; it  cannot  last  longer  than  5|  hours 
from  the  moment  of  her  entering  the  earth's 
partial  shadow,  to  quitting  it ;  the  moon 
cannot  be  eclipsed  partially  and  totally 
more  than  3|  hours,  and  as  respects  the 
latter,  it  never  continues  more  than  If. 

The  beauteous  constellation  Virgo  is  now 


conspicuous  in  the  heavens,  bounded  on 
the  north  by  Bootes  and  Coma  Berenices — 
on  the  east   by  Libra — on    the   south   by 


VIRGO. 

Crater,  Hydra,  and  Corvis — and  on  the 
west  by  Leo  ;  the  most  brilliant  star  in 
Virgo  is  Spica  Azimech,  or  S.  Virginis,  near 
the  ecliptic — last  of  the  summer  signs, 
the  sixth  in  order,  and  the  harbinger  of 
coming  harvest ;  this  group  of  stars  bore  in 
ancient  Egypt  the  name  of  Iris — among  the 
Greeks  that  of  Ceres,  the  goddess  of  corn. 

Poets  tell  that  though  other  names  have 
been  assigned  her,  Virgo  was,  in  truth, 
Astraea,  daughter  of  Astraeus  and  Aurora, 
and  the  goddess  of  justice — that  she  dwelt 
on  earth  during  the  golden  age,  but  that 
when  men  ceased  to  love  and  obey  her 
laws,  she  ascended  to  heaven,  whither  every 
benignant  divinity  or  genii  had  preceded 
her.  Were  it  possible  to  remove  the  mists 
of  ages,  which  brood  deeply  over  this 
honoured  name,  we  should  undoubtedly 
discover  that  Astraea  was  some  benefac- 
tress of  mankind. 

On  the  23rd  of  August,  the  sun  passes 
from  the  sign  Leo  to  that  of  Virgo,  having 
been  in  the  former  sign  31  days,  6  hours, 
and  34  minutes. 

The  moon  is  in  the  constellation  Virgo 
till  the  3rd,  when  she  enters  Libra,  and 
after  performing  her  circling  course  among 
the  stars,  re-enters  Libra  on  the  30th. 
Mars  and  Venus  are  morning  stars. 
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The  Bank  of  England   Note. — The  Bank 

of  England  possesses  no  security  which  may  not 
be  known  by  any  person  who  will  make  himself 
acquainted  with  the  following  characteristics  of 
the  paper,  the  plate  printing,  and  the  type  print- 
ing of  the  note.  The  paper  is  distinguished — 1. 
By  its  peculiar  colour,  such  as  is  neither  sold  in 
the  shops,  nor  used  for  any  other  purpose.  2.  By 
its  thinness  and  transparency  —  qualities  which 
prevent  any  portion  of  the  printing  on  the  note 
being  washed  or  scratched  out  without  a  hole 
being  made.  3.  By  its  characteristic  feel,  which 
consists  of  a  singular  crispness  and  toughness, 
owing  to  the  fact  that  the  Bank  paper  is  made 
from  new  linen  and  cotton,  not  from  rags.  4.  By 
the  peculiar  wire  mark  or  water  mark,  which  can 
only  be  produced  when  the  paper  is  in  a  state  of 
pulp ;  consequently  the  forger  must  procure  a 
mould,  and  make  his  own  paper,  both  requiring 
the  skill  of  such  first-rate  artisans  as  are  not  likely 
to  be  met  with  in  the  haunts  of  crime.  5.  By  the 
three  deckle  or  rough  edges.  These  edges  are 
produced  when  the  paper  is  in  pulp;  two  notes 
being  placed  in  the  mould,  and  divided  lengthways. 
The  deckle  is  the  raw  edge  of  the  paper,  and  can- 
not be  imitated  by  cutting.  6.  By  the  strength  of 
the  paper:  a  bank  note  will  lift  a  hundred-weight, 
if  carefully  adjusted.  The  printing  is  of  two 
kinds,  type  and  plate  ;  the  paper  is  moistened  by 
water  driven  through  its  pores  by  the  pressure  of 
the  atmosphere ;  30,000  double  notes  are  thus 
moistened  in  the  space  of  an  hour.  The  ink  used 
is  made  at  the  Bank,  from  linseed  oil  and  the 
charred  husks  and  vines  of  Rhenish  grapes  ;  this 
gives  a  peculiar  velvety  black  to  the  mark  in  the 
left-hand  corner  of  the  note.  The  notes  are 
numbered  by  a  machine  which  cannot  err ;  and, 
lastly,  are  authorized  by  the  signature  of  the 
clerk.  The  bank  notes  are  printed  on  the  side  of 
the  paper  which  receives  the  watermark,  so  that, 
if  the  paper  be  split,  the  unprinted  surface  only 
retains  the  slightest  trace  of  that  mark. 

Improvements  in  the  Air-pump. — The  most 
recent  improvement  in  the  air-pump  is  the  inven- 
tion of  Mr.  Varley.  In  the  place  of  the  two 
barrels  and  intermittent  action  of  the  ordinary 
pump,  there  is  a  continuous  circular  motion  of 
the  handle  and  one  double-acting  barrel.  The 
piston-rod  is  attached  to  a  crank  on  the  motion- 
shaft,  and  the  cylinder  oscillates  from  its  bottom  ; 
a  packed  joint  being  most  ingeniously  avoided  by 
having  the  tube  between  the  barrel  and  the  re- 
ceiver coiled  spirally  upon  itself,  so  as,  by  its 
spring,  to  give  play  enough  for  the  oscillation  of 
the  barrel.  Instead,  moreover,  of  a  valve  opening 
inwards  into  the  barrel  by  the  pressure  of  the 
air,  the  valve  is  worked  by  an  eccentric,  and  is  so 
arranged  as  to  open  a  communication  between 
the  top  and  bottom  of  the  barrel  at  each  stroke, 
by  which  the  rarefaction  of  the  air  is  doubled. 
A  vacuum  of  one-tenth  of  an  inch  of  mercury  has 
been  obtained  with  this  pump. 

Artesian  Salt  Spring. — At  Kissengen,  on 
the  12th  of  August,  1850,  a  column  of  water  four 
inches  in  diameter  sprang  with  prodigious  force 
out  of  the  earth  to  the  height  of  58  feet,  from  a 
depth  of  1878£  feet  below  the  surface.  The 
water,  as  clear  as  crystal,  issued  from  the  soil 
with  a  temperature  of  66°  Fahr.,  charged  with 


3£  per  cent,  of  pure  salt,  at  the  rate  of  100  cubic 
feet  per  minute.  This  was  the  result  of  seven 
years'  Artesian  borings,  which  passed  through 
1240  feet  of  variegated  sandstone,  350  feet  of 
Vosges  sandstone,  150  feet  of  magnesian  limestone, 
and  138£  feet  of  rock  salt.  The  force  with  which 
the  water  was  projected  was  due  to  an  escape  of 
pure  carbonic  acid  gas,  which  came  forth  from 
the  Artesian  bore-hole  with  tremendous  force. 
When  the  entire  work  shall  have  been  completed, 
3|  cubic  feet  of  brine  per  minute,  free  from  iron 
and  all  other  impurities,  capable  of  yielding 
50  lbs.  of  crystallized  salt,  will  be  conveyed  to  the 
boiling-house  for  crystallization,  bringing  with  it 
from  a  depth  of  1 900  feet  a  temperature  of  92°  Fahr. 
Magnetic  and  Diamagnetic  Condition  of 
Gases. —  Professor  Faraday  has  arrived  at  the 
conclusion,  that  the  motions  of  magnetic  and  dia- 
magnetic bodies  in  each  other  do  not  resemble 
those  of  attraction  or  repulsion  of  the  ordinary  kind, 
but  appear  to  be  of  a  differential  action,  dependent 
perhaps  upon  the  manner  in  which  the  lines  of 
magnetic  force  are  affected  in  passing  from  one 
to  the  other  during  their  course  from  pole  to  pole, 
the  differential  action  being,  in  ordinary  cases, 
between  the  body  experimented  with  and  the  me- 
dium surrounding  it  and  the  poles.  His  method 
of  showing  this  with  the  gases,  was  by  using  deli- 
cate soap-bubbles,  which,  when  held  in  the  mag- 
netic field,  approach  or  are  driven  off  according 
as  they  contain  gases  magnetic  or  diamagnetic 
in  relation  to  air.  Oxygen  passes  inwards,  or 
towards  the  magnetic  axis,  to  the  exclusion  of 
every  other  gas.  From  bubbles  of  soapy  water 
the  Professor  passed  to  globes  of  glass,  and  con- 
structed a  torsion  balance,  to  which  these  could  be 
attached,  of  the  following  nature : — A  horizontal 
lever  was  suspended  by  cocoon  silk,  and  at  right 
angles  to  the  end  of  one  arm  was  attached  a  hori- 
zontal cross-bar,  on  which,  at  about  one  inch  and 
a  half  apart,  and  equidistant  from  the  horizontal 
lever,  were  suspended  the  glass  bubbles;  and  then 
the  whole  being  adjusted  so  that  one  ball  should 
be  on  one  side  of  the  iron  cone,  and  the  other 
on  the  other,  any  difference  in  their  tendency  to 
set  inwards  or  outwards  from  the  axial  line  causes 
them  to  take  up  their  places  of  rest  at  different 
distances  from  the  magnetic  axis;  and  the  power 
necessary  to  bring  them  to  an  equidistant  position 
becomes  a  measure  of  their  relative  magnetic  or 
diamagnetic  force.  The  Professor  then  proceeded 
to  examine  gaseous  bodies  in  different  degrees  of 
expansion.  He  prepared  glass  bubbles  contain- 
ing a  full  atmosphere,  or  half  an  atmosphere,  or 
any  other  proportion  of  a  given  gas  ;  having  thus 
the  power  of  diluting  it  without  the  addition  of 
any  other  body.  When  nitrogen  and  oxygen,  each 
at  a  full  atmosphere,  were  put  into  the  balance, 
the  oxygen  drove  the  nitrogen  outwards  power- 
fully;' the  force,  however,  was  less  and  less  evident 
as  the  bubbles  of  oxygen  were  used  containing 
more  alternated  atmospheres ;  and  when  what 
might  be  termed  an  oxygen  vacuum  (being  a  bulb 
filled  with  oxygen,  exhausted,  and  then  hermeti 
cally  sealed)  was  put  up,  it  simply  balanced  the 
nitrogen  bubble.  But  while  the  oxygen  bubble 
was  more  magnetic  in  proportion  to  the  amount 
of  gas  it  contained,  the  nitrogen  bubbles  evinced 
no  difference  when  different  atmospheres  were 
used.  Hence  the  author  decides  upon  the  place 
for  zero,  and  concludes  that  simple  space  (perfect 
vacuum)  presents  that  case. 
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Solution  to  Question  on  Page  30. 

34.  Let  a  and  1)  be  the  semi-axes,  major  and  minor,  of  the  curve;  and  e  its 
eccentricity.  Take  the  centre  of  the  curve  for  the  origin,  and  its  axes  as  axes  of 
co-ordinates. 


Let  x1  r/j,  x2  y2,  be  the  co-ordinates  of  P  and  p  respectively. 
Then  the  equation  to  PA,  passing  through  xk  y,,  a  0,  will  be 


y  x  —  a 


and 


this  line  will  cut  the  directrix  in  the  point  determined  by  the  equations 

xz=z~  A  —  7-"0 

1  " .   J  yx      X~IT^ 

Hence  the  equation  to  SQ,  passing  through  ae  0,  — —  (  —  —  a  ),  will   be 

e    x  j        a  \  e  y 

ii  x  —  ae 


xx  —  a  \  e  J         e 

Similarly,  the  equation  to  Sq  will  be  found  to  be 


ae 


ae 


t—a\e  J         e 


ae 


And  the  analytical  condition,  that  these  two  lines  may  be  at  right  angles  to  each 
other,  is  therefore 


(*i  ~  «)  (ri  -  *)     (i  4-  0*. 
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And  we  have  now  to  determine  whether  ar1  j:2,  yx  «/a,  be  such  as  to  satisfy  this 
condition. 

Let  y  z=z  m  (x  —  ae)  he  the  equation  to  the  focal  chord  Psp. 

And  a5?/2  -f  b2x2  =.  a2b2,  the  equation  to  the  ellipse. 

Then,  if  we  eliminate  y  between  these  two  equations,  it  is  evident  that  the  roots  of 
the  resulting  quadratic  in  x  will  be  .r,  and  x2.  It  is  convenient,  before  commencing 
this  elimination,  to  write  the  equations  to  the  line  and  curve  as  follows : 

yz=zm(x —  a)  -f-  ma  (I —  e)     .     .     .     .     .     .     (1). 

aV  +  2ab2(x  — -a)  -f  62  (a:  —  a)2  :zz  0    .     .     (2). 

Substituting  in  (2)  the  value  of  y  given  by  (1),  we  get 

a2m2  i(x  —  a)  -f-  a  (1  —  e)|  2  -f-  2a&2  (*  — a)  +  fc2  (x  —  «)2  =  0  ; 

or  (a2//*2  +  &2)  (x  —  a)2  -f  Q  (x  —  a)  +  a4m2  (1  —  e)2  ==  0, 
(Q,  being  some  function  of  a,  by  and  m). 

The  roots  of  this  quadratic  are  xx  —  a  and  .ra  —  a;  and  by  the  well-known 
theorem  in  the  Theory  of  Equations, 

a*m2  (l—e)2 

We  must  now  eliminate  x  from  the  equations  of  the  line  and  curve. 

y 

From  y  —  m  (x  —  ae)  we  find  x  ss  —  +  ae ;  and  substituting  this  value  in  the 
equation  a2?/2  -f-  b*x2  ss  a2&2,  we  get 

or  (a2  +  — )  f/2  +  Qiy  —  a2&2  (1  —  e2)  =s  0, 

(Q,j  being  some  function  of  «,  &,  and  m). 

The  roots  of  this  equation  are  yx  and  ;/a ;  and,  as  before,  we  have  the  relation 

o^2(l—  e2)/?*2 

<j  jfmjr,  a2i2(l  — e2) 


(j^  —  a)  (.ra  —  a)  a4(l-- e)* 

fc2       1  +  * 


t2      1  — -  e 


1   +4 

The  condition  of  perpendicularity  is  thus  proved  to  hold  in  the  present  case,  and 
the  theorem  in  question  is  proved. 


QUESTION  FOR  SOLUTION.  * 

43.  Determine  the  curve  enveloped  by  chords  of  an  ellipse  subtending  a  constant 
angle  at  one  of  the  foci, 
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In  sleep,  sometimes,  before  the  curtain'd  eye 
There  sweeps  a  mimic  scene  of  days  gone  by  ; 
The  page  of  History  appears  unroll'd, 
And  round  us  crowd  the  belted  knights  of  old. 
Then  live  again  the  scenes  of  strife  and  war, 
When  Right  was   chain'd  to  Victory's  proud 

car; 
When  Violence  and  Strength  had  dared  to 

claim 
The  attributes  of  Justice,  and  her  name; 
When  pallid  Innocence  was  doom'd  to  dwell,  «■ 
And  drag  slow  life  out,  in  a  lightless  cell  ; 
When  Ignorance  and  Bigotry  design'd 
To  fetter  Progress  and  imprison  Mind  : 
And  princes,  claiming  to  be  "  great,"  and  "  good," 
Their  thrones  besprinkled  with  their  rivals'  blood  ; 
Or  taught  their  serfs  (the  light  of  truth  denied) 
To  shout,  deluded,  when  their  champions  died. 

E'en  now,  o'er  Recollection's  hazy  glass, 
Of  such  a  time  two  pictures  quickly  pass  ; 
An  age  by-gone  the  present  moment  seems, 
With  all  the  wild  reality  of  dreams. 
Yet  not  untruthful  is  the  vision  clear 
Which  fancy  sees,  and  memory  pencils  here ; 
For  in  the  book  of  Time  one  blood- stained  page 
Contains  the  records  which  my  thoughts  engage; 
And  History  mourning  o'er  the  leaf  inclines, 
With  tears  of  shame  to  blot  the  dreadful  lines. 

Two  kings  I  see  in  distant  lands  who  rule, 
Each  of  a  selfish  parasite  the  tool ; 
Each  young  and  popular — if  he  had  strove, 
Each  might  have  won  a  grateful  country's  love: 
But  each,  to  keep  a  flatterer  near  his  throne, 
Forgot  his  country's  welfare  and  his  own  ; 
And  gross  injustice  soil'd  each  royal  hand, 
Unquestion'd  at  the  favourite's  command. 

The  first  denied  his  father's  dying  prayer, 
Despised  his  counsel,  and  his  kingdom's  care  ; 
His  honest  friends,  who  dared  the  truth  to  tell, 
Unheard,  were  banish'd  to  a  prison  cell ; 
Some  were  despoil'd;  and  some  from  home  were 

driven, 
Their  lands  and  houses  to  the  minion  given. 
But  War's  red  banner  was  at  length  unfurl'd ; 
The  pamper'd  minion  from  his  place  was  hurl'd, 
And  forced  to  sue  for  safety  from  the  throng 
Whom  he  had  gibed  in  ribald  jest  and  song. 
He  sued  in  vain  ;  though  promises  were  made, 
The  laws  of  chivalry  were  disobey'd  ; 
By  ruthless  hands  the  wretched  victim  died, 
Wrhere  placid  winds  an  honour'd  river's  tide. 
O'er  all  the  land  endurance  burst  its  bounds, 
And  civil  war  let  loose  her  dreadful  hounds ; 
Invasion  struck  her  talons  in  the  soil, 
And  vengeful  neighbours  made  an  easy  spoil : 
A  conquer'd  people  strove  their  rights  to  gain — 
A  patriot  rose  and  snapp'd  the  monarch's  chain. 
The  flattery-lover,  in  an  evil  hour, 
Another  minion  chose,  and  lost  his  power; 
And,  after  years  of  trial,  miserably  died, 
Without  a  friend,  by  child  and  wife  unsigh'd. 

The  second,  monarch  of  a  proud  domain, 

With  warlike  deeds  commenced  his  youthful  reign, 

And  led  his  armies  with  victorious  hand 

To  drive  the  dark  invader  from  the  land. 

[A  land  of  songs,  and  jealousies,  and  wars, 

Of  "  dark-eyed  ladies,"  and  of  "light  guitars;" 


Where  mountain  sides  are  trellis'd  with  the  vine  ; 
And  blood  is  shed  as  freely  as  its  wine. 
Here  forests  rise,  and  oranges  abound, 
And  gourds  and  melons  trail  along  the  ground; 
Here  figs  and  pomegranates  in  plenty  lie, 
And  cactus'  blooms  delight  the  dazzled  eye; 
Here  thrive  the  silkworm  and  the  insect  tribe 
That  give  false  beauty  to  the  child  of  pride. 
Here  midst  the  olive-trees  chameleons  abound, 
And  crocus-plants  bedeck  the  fertile  ground; 
Of  veins  of  lead,  here  mountain  sides  are  full ; 
Here  feed  the  flocks  renowned  for  glossy  wool ; 
Here   thrives   the  flowerless  plant  whose   azure 

dye, 
In  skilful  hands,  detects  where  acids  lie. 
Here  gold  and  silver  spread  their  glittering  ores, 
And  rice  plantations  bloom  along  the  shores.] 
The  king  was  passionate,  and  weak  in  mind, 
To  friendship  cruel,  but  to  flattery  kind  ; 
Of  feasting  fond.     Forgetful  of  his  state, 
He  sought  not  ministers  among  the  great, 
But  placed  a  minion,  full  of  selfish  pride, 
As  honest  counsel,  by  his  royal  side. 
Within  his  kingdom  lived  two  brothers  sage; 
An  honour  to  their  country  and  their  age; 
By  birth  illustrious — by  nature  brave. 
Their  blood  had  flowed  a  worthless  king  to  save; 
In  talents  eminent,  in  virtue  strong, 
Beloved  theme  of  many  a  native  song. 
The  kingly  parasite  had  cast  his  eye 
On  her  whose  lovely  maiden  modesty 
Rejoiced  in  one  of  the  good  brothers'  love, 
And  prized  his  favour  all  things  far  above ; 
The  tempter  tried  to  win  by  every  art, 
And  winning  not,  resolved  to  break  her  heart. 
His  vengeful   tongue,    besmear'd  with  flattery's 

slime, 
Accused  the  heroes  of  a  brutal  crime, 
And  dared  to  charge  the  brothers  great  and  good 
That  they  were  guilty  of  a  noble's  blood. 
The  foolish  monarch  listen'd  to  the  tale, 
Allowed  a  traitor's  counsel  to  prevail, 
Gave  credit  to  the  treacherous  minion's  lie, 
And  doom'd  the  brothers  both,  unheard,  to  die. 
Scarce  is  the  sentence  spoken,  ere  a  train 
Of  murderous  ruffians  scour  across  the  plain, 
Enter  the  castle  where  the  brothers  dwell, 
And  rudely  thus  their  cruel  errand  tell: — 
"  We  come,  sir  knights,  commanded  by  our  king 
Two  bloody  traitors  from  your  walls  to  fling." 
"  There  are  no  traitors  here,"  the  knights  replied  ; 
11  Each  poor  attendant  owns  a  noble's  pride, 
A  knight's  high  honour — truth  to  man  and  God— 
His  king  and  country  dearer  than  his  blood ! " 
'"Tis  false  1"  the  murderers  cry,  and  seize  the*\ 

twain,  [ 

And  bear  them  to  the  battlements  amain —         | 
Resistance,  supplication,  prayers  are  vain  ;  J 

But  ere  the  ruffians  hurl  them  from  the  walls, 
Each  martyr  to  his  blinded  monarch  calls, 
Prophetic,  bids  him  die,  and  hear  the  doom 
Of  murderous  tyranny  beyond  the  tomb ; 
Commands  his  soul  in  thirty  days  to  meet 
Its  retribution  at  God's  judgment-seat. 
They  die  ;  the  blood-stain'd  rocks  below 
Their  mangled  corpses  to  the  eagles  show. 
They  died;  the  monarch  trembled  as  he  heard 
Their  last  command.     Prophetic  word  ! 
The  king  saw  Death  stand  beckoning  by  his  side, 
And  at  the  fatal  hour  laid  down  and  died ; 
And  History's  pen,  to  mark  his  awful  doom, 
Inscribed — "  The  summoned"  on  his  early  tomb. 


APPENDIX. 


5 


££—Heat.  H.  E.— Radiant  heat  admits  of  polarization, 
in  all  respects  similar  to  that  of  light. 

25— Geology.  C.  L. — Traces  of  the  tortoise  are  said  to 
have  been  discovered  in  strata  as  low  as  the  earliest  Si- 
lurian strata. 

26—  Address.  S.  A.  S.— It  is  etiquette  to  use  scholastic 
titles  in  addition  to  the  usual  complimentary  "  Esq." 
thus  :—J.  J.  Lang,  Esq.,  M.D.,  F.R.S.,  $c. 

27— Degrees.  M.— The  degree  of  B.A.  (Bachelor  of 
Arts),  must  be  taken  before  obtaining  that  of  M.A. 
(Master  of  Arts.) 

28— Natural  History.  W.  E.  O.— White's  Ephemeris 
is  published  on  the  22nd  of  November,  by  the  Stationers' 
Company. 

29  —  Velocity  of  the  Galvanic  current.  W.  W.  W.— Ex- 
periments made  in  America  seem  to  establish  that  the 
velocity  of  the  galvanic  current,  in  iroii  wire  of  a  certain 
size,  does  not  exceed  18,000  miles  per  second. 

30— Chemical  Nomenclature.  P.  S.  ft.—  This  corre- 
spondent makes  certain  objections  to  the  nomenclature  of 
salts  used  in  our  chemical  lectures.  For  an  answer  to 
these  objections,  he  is  referred  to  the  eleventh  lecture, 
p.  316,  vol.  i.,  which  he  cannot  have  read  with  proper  at- 
tention. 

31 — Latin  Quotation  —  "Acta,  non  verba,  qucesimus." 
J.  J.  J.— Literally  translated,  "Actions,  not  words,  we 
seek  to  get."  Quaesimus  is  the  first  person  plural  of  the 
imperfect  verb  quceso.  The  phrase  might  be  rendered 
thus : — 

"  Our  actions  shall  speak  more  than  words  express : 
To  do,  and  not  to  promise,  we  profess." 

Q2— Light.  N.  B.  Recent  experimental  measures  of 
the  velocity  of  light  in  air  and  water,  appear  to  leave  no 
doubt  that  the  velocity  in  water  is  less  than  in  air;  a  most 
important  and  critical  result,  in  regard  to  theories  of 
light.  Recent  careful  investigations  lead  to  the  belief 
that  the  vibrations  constituting  polarized  light  are  per- 
pendicular to  what  is  called  the  plane  of  polarization. 

33 — Grammatical. — J.  R.  writes  to  us  saying,  that 
having  submitted  the  two  sentences — "You  were  in  Lon- 
don," and  "  You  was  in  London,"  to  an  editor  of  a  weekly 
paper,  and  afterwards  to  the  master  of  a  Grammar  School, 
the  former  decided  that  both  forms  were  grammatical,  and 
the  latter  that  neither  of  them  were  correct.  If  J.  R.  will 
refer  to  vol.  i.  p.  157  (No.  6),  he  will  find  the  decision 
of  the  Family  Tutor. 

34— Elocutionary  Exercises.  W.  F.  F.,  B.  L.,  &c— Our 
Enigmas  and  Solutions  are  intended  as  Elocutionary 
Exercises,  and  have  already  been  used  in  that  capacity. 
The  Enigma  should  be  spoken  by  one  person,  and  the 
Solution  by  another.  At  a  soiree  of  a  mutual  improvement 
society,  recently,  a  youth  having  recited  the  Biographical 
Enigma  (vol.  i.  p.  18),  a  member  of  the  Elocution  Class 
replied  by  giving  Miss  Grant's  Solution  (vol.  i.  p.  352) ; 
the  effect  was  more  than  pleasing. 

35— Sir  David  Dundas.  T,— This  distinguished  officer 
was  a  general  in  the  English  army,  and  a  member  of  the 
privy  council.  He  was  born  at  Edinburgh  in  1736,  and 
entered  the  military  service  in  1758;  he  became  colonel 
of  the  first  regiment  of  dragoon  guards,  and  had  the  repu- 
tation of  being  a  most  able  tactician.  On  the  temporary 
resignation  of  the  Duke  of  York  he  was  made  commander- 
in-chief.  He  was  the  author  of  Principles  of  Military 
Movements,  &c.    He  died  in  1820. 

36—  Biographical  Dictionary.  W.  "W. — "We  are  not  ac- 
quainted with  any  good  Biographical  Dictionary  in  English. 
The  Biographie  Universelle,  published  in  Brussels,  is  the 
work  which  we  have  found  most  useful  for  reference.  As 
a  small  work  (10s.  6d.),  that  published  in  Maunder's 
series,  by  Longman  &  Co.,  is  to  be  commended.  It  is 
singular  how  authorities  differ  as  to  the  dates  of  the  births, 
and  consequently  in  the  ages,  of  celebrated  men.  As  an 
example,  let  any  of  our  pupils  consult  the  various  authori- 
ties on  the  question  of  Sheridan's  birth,  age,  and  death. 

37— Jacobin.  M.  W. — This  name  is  often  used  to  de- 
note persons  of  extreme  democratic  opinion,  but  is  not 
unfrequently  applied  incorrectly  to  those  seeking  less 
important  innovations  in  a  constitutional  mode.  In  1789, 
a  political  club,  which  had  hitherto  existed  in  Versailles, 
removed  to  Paris,  and  exercised  a  great  influence  on  the 
events  of  the  French  Revolution.  Owing  to  the  fact  that 
the  meetings  were  held  in  the  suppressed  convent  of  the 
Jacobins,  or  Dominican  monks,  the  club  took  the  name. 
In  the  society  were  Mirabeau,  Danton,  Marat,  &c,  &c. 

38— Lord  Rosse's  Telescope.  T.  A. — The  construction 
adopted  for  the  support  and  use  of  the  large  reflectors, 
consists  of  a  system  of  levers  distributing  their  pressure 
over  eighty-one  points,  each  pressure  being  transmitted 
through  a  small  ball,  which  permits  to  the  mirror  perfect 


freedom  of  slipping  in  its  own  plane,  so  as  to  take  the 
proper  bearing  in  the  chain  or  hoop  which  supports  it  edge- 
ways. The  most  remarkable  recent  discoveries  by  the 
instrument  are,  new  instances  of  spiral  nebulae,  dark  holes 
in  bright  matter,  and  the  resolvability  of  apparently  nebu- 
lous matter  into  stars. 

39— Chemical  Analysis.  W.  B.  — Griffin's  cabinet  of 
apparatus  for  the  qualitative  analysis  of  ores,  and  other 
minerals,  has  been  commended  in  the  Admiralty  Manual 
of  Scientific  Inquiry.  They  may  be  purchased  for  £8, 
£15  15sM  or  £21.  The  smallest  size  includes  blow-pipe, 
fluxes,  and  reagents,  tests,  and  stoppered  bottles  to  con- 
tain solutions.  It  contains,  also,  a  set  of  bottles  contain- 
ing pure  acids. — A  plate-electrifying  machine,  18  inches 
in  diameter,  mounted  on  mahogany  stand,  costs  about  £8. 
Smee's  batteries,  pint  size,  in  round  glazed  pots,  cost  7s., 
or,  quart  size,  10s.  6rf.  Daniel's  batteries  are  a  little  more 
expensive,  but  more  powerful. 

40— Pronunciation.  J.  A.,  M.  M.,  &c. — The  a  in  Naples 
is  always  long,  as  in  fate.  Niagara  is  accented  on  the 
second  syllable.  Galileo  is  accented  on  the  third  syllable, 
and  Cadiz  usually  on  the  first.  The  best  authorities  pro- 
nounce Trafalgar  with  the  accent  on  the  last  syllable,  but 
custom  accents  the  second  syllable.  The  vowels  in  Venice 
are  all  short.  Florida  has  the  accent  always  on  the  first 
syllable.  Rousseau  is  pronounced  as  if  spelled  Roo-so, 
with  the  accent  on  the  second  syllable.  Schlegel,  as  if 
spelled  Zhla-gle,  the  first  syllable  being  accented,  the  a 
having  the  sound  of  the  a  in  Naples.  Mirabeau  is  spoken 
as  if  spelled  Mee-rah-bo ;  and  Racine  is  pronounced  Rah- 
seen. 

41— Microscope.  W.  J.— The  simplest  form  of  micro- 
scope is  that  sold  in  the  streets  of  London,  for  a  few  pence, 
consisting  of  a  small  globe  of  glass  filled  with  water.  It 
has  the  power  of  a  Stanhope  lens,  and  will  show  many 
objects  very  beautifully.  These,  we  should  think,  could, 
be  sent  into  the  country  in  a  little  box,  post  free,  for  six- 
pence, leaving  a  profit  to  the  maker.  A  pocket  micro- 
scope can  be  purchased  for  10s.  6rf.  This  consists  of  sliding 
stage,  three  magnifiers,  forceps,  needle,  glass  and  ivory 
plates,  in  a  mahogany  box.  A  good  microscope,  possess- 
ing sufficient  defining  power  to  exhibit  distinctly  the  lon- 
gitudinal stria  on  the  scales  of  the  Lepisma  saccharina,  can 
be  purchased  for  £5  5s.  A  first-rate  microscope,  with 
every  new  improvement,  &c,  costs  from  £80  to  £120. 

42 — Progress  of  Astronomy.  W.  B.  F.— At  the  recent 
meeting  of  the  British  Association,  the  President  stated 
that  the  observations  at  the  Cape  of  Good  Hope,  had  led 
to  the  conclusion  that  the  star  a,  in  the  Centaur,  (which  is 
believed  to  be  the  nearest  star  to  us  in  the  sidereal  spaces, ) 
is  distant  from  the  sun  about  20  billions  of  miles.  He 
stated  also  that  the  attention  of  foreign  astronomers  was 
directed  to  the  irregular  motions  of  stars,  and  that  the 
opinion  was  gaining  ground,  that  many  of  the  stars  are 
accompanied  by  companions  emitting  no  light.  A  dusky 
ring  interior  to  the  well  known  belts  of  Saturn  has  been 
discovered,  and  three  new  planets  have  been  added  to  the 
list  of  eleven,  already  known  to  exist  between  Mars  and 
Jupiter.  The  theories  of  Uranus  and  Neptune  are  under- 
going revision,  and  the  mass  of  Neptune  will  probably  be 
inferred,  ere  long,  from  observations  on  his  satellite. 

4s3 — Cotton. — P.  L.  L.— Mr.  Mercer's  discovery  may 
be  stated  in  a  few  words  to  be  this: — A  solution  of  cold, 
but  caustic  soda,  acts  peculiarly  upon  cotton  fibre,  imme- 
diately causing  it  to  contract.  When  the  soda  is  washed 
out,  the  water  takes  its  place  in  combination  with  the 
cotton,  and  a  permanent  change  in  the  material  is  effected. 
The  result  is  a  singular  condensation  of  the  cotton,  so  that 
the  finest  calico,  known  as  180  picks,  could  be  made  as  fine 
as  if  it  were  260  picks.  Stockings  can  thus  be  made  to  ap- 
pear of  much  finer  texture.  The  effect  of  this  alteration  of 
texture  is  most  strikingly  shown  by  colours ;  and  pink  cot- 
ton velvet  or  lilac-printed  calicos  have  their  tints  deepened 
in  a  surprising  manner.  The  fabrics  by  this  process, 
moreover,  have  much  strength  given  to  them  j  for  a  string  of 
calico,  condensed  by  cold  caustic  soda,  will  break  by 
twenty  ounces,  while  the  string,  in  its  previous  state,  breaks 
with  thirteen  ounces. 

44— Latin.  M.  G.  inquires  whether  the  Robertsonian 
system  of  learning  Latin  is  a  good  one.  In  answer  we 
reply,  that  as  there  are  many  roads  to  every  great  city,  so 
there  are  many  modes  of  obtaining  knowledge,  each  one  of 
which  is  adapted  to  minds  of  different  calibre  and  tem- 
perament. The  Eton  method,  though  we  believe  it  to  be 
a  very  imperfect  one,  can  boast,  that  many  eminent  Latin 
scholars  have  begun  by  studying  according  to  its  system. 
The  Robertsonian  system  has  been  very  successful; 
though  it  may  be  said  with  truth,  that  many  who  have 
commenced  study  according  to  that  method,  have  never 
obtained  a  knowledge  of  classics.      This  has  been  so, 
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because,  many  tempted  by  the  simplicity  of  the  plan,  have 
entered  upon  a  study,  to  complete  which  they  had  not 
sufficient  perseverance.  Attainments  depend  far  less 
upon  modes  of  study  than  upon  determination  to  get  know- 
ledge.    "  Lege,  lege,  aliquid  haerebit." 

45  _ Fulminating,  or  Detonating  Powders. — The  fulmi- 
nates of  gold,  silver,  &c,  are  prepared  by  the  simultaneous 
action  of  nitric  acid  and  alcohol  on  those  metals.  In 
this  operation,  the  metals  unite  with  an  acid  produced, 
called  fulminic  acid.  Chlorate  of  potass  and  sulphur  or 
phosphorus  explodes  when  struck  with  a  hammer,  or 
ground  in  a  mortar.  The  preparation  of  the  fulminates  is 
always  attended  with  danger.  Fulminic  acid  is  composed 
of  2  equivalents  of  cyanogen  (52),  and  2  of  oxygen  (16). 
The  fulminate  of  the  black  oxide  of  mercury  is  the  sub- 
stance used  in  percussion  caps.  It  is  prepared  by  dis- 
solving 1  part  of  mercury  in  12  of  nitric  acid,  and  then 
adding  an  equal  quantity  of  alcohol.  Heat  applied  cau- 
tiously, gives  rise  to  effervescence,  while  crystals  of  the 
fulminate  of  mercury  are  separated  from  the  liquid.  These 
must  be  collected  in  small  quantities,  on  several  different 
filters,  and  dried  separately  with  extreme  caution.  The 
powders  should  never  be  kept  loose  in  a  bottle,  as  the 
friction  of  a  stopper  is  quite  sufficient  to  cause  a  fatal 
explosion. 

46— Lord  Oxford.  II.  S.  G.— Robert  Harley,  earl  of 
Oxford  and  Mortimer,  was  a  distinguished  English  states- 
man, and  was  born  in  1661.  At  the  Revolution  he  was 
returned  to  the  House  of  Commons  for  Tregony,  in  Corn- 
wall ;  and  in  1702  he  was  chosen  speaker,  which  office  he 
held  while  secretary  of  state,  but  resigned  the  latter  place 
in  1708.  In  1710  he  again  came  into  office,  as  a  commis- 
sioner of  the  treasury  and  chancellor  of  the  exchequer. 
Shortly  afterwards  he  was  stabbed  by  the  Marquis  of 
Guiscard,  a  Frenchman,  when  under  examination  at  the 
council-board;  but  he  recovered  from  his  wound,  and  the 
assassin  died  in  prison.  He  was  then  advanced  to  the 
peerage,  and  made  lord  high  treasurer,  which  office  he 
resigned  a  few  days  before  the  death  of  Queen  Anne,  in 
1714.  On  the  accession  of  George  I.  he  waa  impeached 
by  the  House  of  Commons,  and  committed  to  the  Tower, 
where  he  was  kept  two  years;  and  then,  after  a  public 
trial,  he  was  acquitted.  After  this  he  retired  wholly  from 
public  business,  and  died  in  1724.  Lord  Oxford  was  a 
liberal  encourager  of  literature,  a  decided  patron  of  Pope 
and  Swift,  the  author  of  some  few  pamphlets  himself,  and 
a  great  collector  of  books. 

47—  American  Wheat.— J.  W.  inquires  why  it  is  that 
America  can  produce  grain  so  cheaply,  as  to  be  able  to 
export  it  to  European  nations,  and  after  all  the  expenses 
of  distant  carriage,  sell  it  more  cheaply  than  Europeans 
ean  in  their  own  markets  f  The  answer  is  simple— Because 
the  Americans  are  now  in  possession  of  virgin  land  in  the 
western  states,  which  produce  large  crops  with  little  out- 
lay for  culture.  This,  however,  cannot  last  for  ever.  In  a 
work  just  published,  entitled,  Notes  on  North  America, 
Agricultural,  Economical,  and  Social,  by  J.  F.  W.  Johnston, 
we  find  it  stated  that  in  what  has  been  known  as  the  great 
corn  producing  district  of  North  America,  "  the  condition 
of  agriculture  is  in  a  very  primitive  condition,"  and  that 
the  system  is  such  as  to  exhaust  the  land  to  such  an  ex- 
tent, that  after  a  few  years  the  crops  are  unremunerative. 
Mr.  Johnston  states,  that  in  consequence  of  this  system, 
**  the  wheat  exporting  regions  of  North  America  have  been 
continually  shifting  their  locality,  and  retiring  inland 
towards  the  west;"  and  that  it  is  certain,  that  "unless 
some  change  of  system  takes  place,  the  granary  districts 
and  states  will,  by-and-by,  gradually  lessen  in  numbers 
and  extent,  and  probably  lose  altogether  the  ability  to 
export,  unless  when  unusual  harvests  occur." 

4S"- History  of  England.  T.  H.  C— As  small  hand- 
books, we  can  recommend  the  volume  on  British  History, 
published  in  Chambers'  Educational  Courts,  and  Miss 
Corner's  volume  on  England  and  Wales.  The  volumes 
recently  published  by  Dr.  Robert  Ferguson  are  very 
incorrect ;  for  example,  Matilda  is  made  out  to  be  the 
queen  of  Henry  I.  (p.  46,  vol.  i.) ;  and  Stephen  is  repre- 
sented as  having  found  it  necessary  to  enter  into  negotia- 
ations  with  his  father  to  secure  peace  in  England  (p.  43, 
vol.  i.)  Of  larger  works,  we  should  commend  the  History 
of  England  by  Sir  J.  Mackintosh,  &c,  10  vols.  12mo.,  1840. 
Craik  and  Macfarlane's  Pictorial  History  of  England, 
published  by  Knight,  8  vols.  Svo. ;  and  the  Epitome  of  the 
same,  published  as  Craik's  Cabinet  History  of  England, 
uniform  with  Knight's  Shilling  Volumes,  Hallam's  Con- 
stitutional History  of  England,  3  vols.  8vo.  On  the  Ro- 
man Catholic  side  of  history  (and  no  history  can  be  written 
without  bias  and  prejudice),  there  is  the  very  complete 
work  by  Dr.  Lingard  (the  announcement  of  whose  deaih 
will  be  read  with  regret  by  a  large  circle  of  literary  friends), 


of  which  a  new  and  beautiful  edition  has  been  recently 
published.  We  could  not  find  space  to  enumerate  all  the 
valuable  writings  of  Macaulay,  Thierry,  Turner,  Palgi  ave, 
Alison,  and  others  whose  writings  especially  refer  to  par- 
ticular periods,  and  not  to  the  whole  of  British  History. 
We  plead  guilty  to  a  certain  amount  of  prejudice  against 
Hume  and  Smollett,  and  Goldsmith. 

49— French  Degree.  W.  F.  — The  forms,  &c,  to  be 
observed,  in  order  to  obtain  the  degree  of  B.  A.  in  the 
University  of  France,  are  as  follows:— The  candidate 
must  produce  his  certificate  of  birth  and  baptism,  to  prove 
that  he  is  at  least  sixteen  years  old;  he  must  have  gone 
through  the  courses  of  two  distinct  years  of  rhetoric  and 
philosophy  in  a  college  of  the  first  order,  and  produce  a 
testimonial  to  this  effect  from  the  principal  of  the  college. 
The  fee  for  the  admission  to  examination  is  24  francs  (£l). 
The  fee  for  diploma,  when  obtained,  is  36  francs  (£l  10*). 
The  examination  consists  of  two  parts— the  probationary 
test,  and  the  viva  voce  examination.  In  the  probationary 
test,  the  student  is  required  to  write  from  dictation  a  page 
or  two  of  Latin,  selected  by  the  examiners,  and  then  to 
translate  the  same.  The  time  given  is  two  hours ;  a  single 
fault  is  said  to  exclude  the  candidate  from  the  examina- 
tion. The  second  part  of  the  examination  is  limited  to  two 
hours.  It  is  conducted  viva  voce.  In  it  the  candidate  is 
required  to  translate  into  French  passages  from  Greek 
and  Latin  authors;  he  is  also  examined  in  Ancient,  Mid- 
dle, and  Modern  History;  Ancient  and  Modern  Geogra- 
phy, Moral  Philosophy;  Rhetoric,  Arithmetic,  Algebra, 
Geometry,  Trigonometry  (plane),  Natural  Philosophy, 
Chemistry,  and  Astronomy.— A.  T.  Our  correspondent 
adds,  that  "  if  any  answer  is  marked  O  i>y  the  examiners, 
the  candidate  has  the  privilege  of  'being  plucked;'  that 
is,  he  may  retire  for  three  months  at  least,  during  which 
time  the  feathers  of  the  goose  are  expected  to  have  grown 
sufficiently  lor  him  again  to  appear  in  trim  to  cackle." 
If,  on  the  other  hand,  the  answers  receive  favourable 
marks,  the  diploma  is  forthwith  awarded. 

50—  What  Profession  shall  I  choose?  Legion. — The 
steady  stream  of  letters  asking  this  question  induces  us  to 
notice  the  query,  if  only  to  point  out  to  our  correspondents 
the  difficulties  and  dangers  of  giving  any  practical  reply. 
The  choice  of  a  profession  is  a  most  important  step,  and 
must  depend  entirely  upon  the  circumstances  and  mental 
qualifications  of  the  querist,  a  knowledge  of  all  of  which  the 
Tutor  cannot  possibly  possess.  There  are  a  few  words  which 
may  be  useful  to  those  who  are  asking  themselves  this  ques- 
tion:—1st.  Be  cautious  not  to  choose  as  you  like.  It  is  a 
fact,  that  we  are  apt  ever  to  admire  those  excellences  which 
we  perceive  in  others,  but  do  not  ourselves  possess  ;  and 
hence  he,  who  has  little  flow  of  speech,  appreciates  most 
highly  the  eloquence  of  the  orator.  The  tardy  writer  longs 
to  express  his  own  and  others'  thoughts  with  the  facility  of 
the  stenographist.  The  choice  of  a  profession,  gnided 
merely  by  "  like  and  dislike,"  is  almost  sure  to  be  a 
blunder  of  a  most  serious  character.  2nd.  Be  cautious  to 
examine  your  own  abilites  by  recognized  tests;  and  select 
that  employment  which  affords  the  greatest  opportunites 
for  the  exercise  of  your  mental  qualifications.  How  many 
a  youth,  delighted  by  a  forensic  display  of  talent,  has 
rushed  impetuously  into  the  study  of  the  law,  forgetting 
totally  that  his  natural  activity  of  habit,  sanguine  tempera- 
ment, and  want  of  adaptation  to  laborious  sedentary  pur- 
suits, was  at  variance  with  the  life  he  had  too  hastily 
chosen !  How  many  boys,  fascinated  by  the  travels  of 
Basil  Hall,  or  the  narratives  of  Captain  Marryatt,  have 
resolved  upon  a  seafaring  life,  forgetting  that  their  delicate 
constitution,  and  want  of  physical  strength,  unfitted  them 
for  the  laborious  duties  of  a  sailor  1  We  have  advised  self- 
examination  by  recognized  tests  of  ability,  because  neither 
parents  nor  children  are  free  from  the  liability  to  believe  at 
they  wish.  3rd.  As  a  general  rule,  it  is  an  error  to  de- 
cide upon  a  particular  profession  because  a  relation  will 
undertake  the  education  of  the  student  in  the  preliminary 
steps.  In  almost  all  cases,  both  pupil  and  master  expect 
much  from  each  other  when  they  are  connected  by  ties  of 
relationship,  which  circumstance  leads  to  a  diminution  of 
respect  on  the  one  part,  and  of  discipline  on  the  other,  till 
at  last  the  supposed  advantages  of  the  connexion  are 
more  than  counterbalanced.  This  rule  is  liable  to  many 
exceptions,  however,  and  it  is  possible  to  conceive  cases 
in  which  master  and  pupil,  though  they  be  related,  under- 
stand their  relative  positions  correctly.  Filially,  as  we 
have  opened  this  subject,  we  feel  ourselves  bound  to 
advise— Fourthly.  That  the  moral  and  religious  tendencies 
of  the  student  should  be  seriously  considered  before  he 
enter  upon  a  course  of  study  for  the  ministry;  for  he  will 
experience  no  happiness  from  the  highest  preferment  in 
it,  if  he  be  conscious  ever  of  an  antagonism  between  his 
duties  and  his  religious  and  moral  feelings. 
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CHAPTER  IV. 

THE  DIVISIONS  OF  THE  WORLD-EUROPE-NORTH- 
ERN  EUROPE-RUSSIA,  SWEDEN  AND  NORWAY, 
;     DENMARK. 

121.  The  land  surface  of  the  globe  is  divided 
into  five  portions,  named— Europe,  Asia, 
Africa,  America,  and  Oceania.  Some  im- 
portant facts  relating  to  these  divisions  are 
shown  below. 
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122.  In  this  table,  we  must  notice  the  fol- 
lowing facts:— Europe  is  nearly  the  smallest 
division  j    but  it  is  by  far  the  most  densely 


It  is  almost  impossible  to  estimate,  with  any  ap- 
proach to  accuracy,  the  coast-line  of  the  numerous 
groups  of  islands  comprised  under  Oceania.  Austra- 
V^nAnnAPnn^ipal  continental  mass,  has  an  area  of 
d,  100,000,  and  a  coast-line  of  8,600  miles.  This  gives 
a  ratio  of  one  mile  of  coast  to  360  of  surface.     If  the 
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populated,  and  its  length  of  coast-line  is  greater  in  proportion  to  its  superficial  area 
than  that  of  any  other  division.  To  this  dense  population,  the  facilities  for  foreign 
intercourse  afforded  by  its  ample  coast  (59),  and  the  high  intelligence  and  mental  powers 
of  its  inhabitants  (109),  Europe  owes  its  immense  superiority  overall  the  other  divisions. 

123.  The  coast  territory  of  Europe,  in  addition  to  its  ocean  boundary,  extends  to 
four  inland  seas,  viz.,  the  Baltic,  Mediterranean,  Black  Sea,  and  Caspian. 

124.  With  the  exception  of  a  small  portion  within  the  Arctic  Circle,  Europe  lies  entirely  in  the 
north  Temperate  Zone  ;  but  as  it  extends  to  within  12°  of  the  northern  Tropic  (22),  its  climate  from 
the  north  to  the  south  varies  very  greatly.  As  the  eastern  parts  are  far  less  broken  by  seas  than  i*he 
western,  the  extremes  of  heat  and  cold  are  more  severely  felt  in  the  former  than  in  the  latter. 

125.  The  eastern  and  western  portions  are  further  distinguished  by  their  surface. 
The  eastern  is  a  vast  plain  ;  the  western  is  intersected  in  almost  every  direction  by 
chains  and  groups  of  mountains. 

126.  The  rivers  of  Europe,  though  numerous,  are  not  of  great  size  or  length  ;  but 
they  are  generally  navigable  to  a  considerable  distance  from  their  mouths  (68). 

127.  Europe  is  politically  divided  into  sixty-two  states,  which  are  classed  according 
to  their  magnitudes,  as  first,  second,  third,  and  fourth-rate  powers.  Their  names,, 
superficial  area,  population,  &c,  are  given  below. 


Names. 

Areas  in  Eng- 
lish square 
miles. 

Populations. 

Names  of  Chief 
Cities. 

Population 

per  square 

mile. 

Five  First-Rate  or  Great  Powers, 
England    

116,300 
209,000 
2,120,000 
109,000 
260,000 

181,000 

152,000 

13,800 

296,000 

11,500 
23.000 
36,000 
43,000 
29,900 
29,500 

5.800 
15,000 

7,600 
15,000 

33,700 

8,500 

412 

2,340 

2,000 

50 

22 

15,400 

12,800 

28,800 

15,400 

1,000 

200 

17,000 

27,800,000 
35,400,000 
60,000,000 
16,290.000 
36,000,000 

12,190,000 

10,500,000 

3,240,000 

4,650,000 

4,360,000 
2,300,000 
3,412,000 
8,420,000 
4,520,000 
4,650.000 
1,830,000 
1,759,000 
1,727,000 
2,395,000 

6,310,000 

1,640,000 

168,000 

495,000 

563,000 

7,500 

7,600 

638,000 

1,000,000 

2,325,000 

1,255,000 

220,000 

15,000 

2,910,000 

London 

Paris 

St.  Petersburgh 

Berlin 

Vienna 

Madrid 

Constantinople 

Amsterdam 

Stockholm 

Brussels 
Copenhagen 

Lisbon 

Naples 
Munich 

Turin 
Dresden 
Hanover 
Stuttgard 

Berne 

Frankfort 

Florence 

Lucca 

Parma 

Modena 

Mentona 

San  Marino 

Athens 

Semendria 

Bucharest 

J  assy 

Corfu 

Andorre 

Rome 

239 

169 

28 

150 

139 

67 

69 

235 

15 

379 
100 
95 
196 
151 
158 
316 
117 
227 
160 

187 

193 

400 

212 

281 

150 

345 

42 

79 

80 

81 

220 

75 

171 

France  

Russia 

Prussia 

Austria 

Four  Second-Rate  Powers. 

Spain  

Turkey 

Holland 

Sweden  and  Norway 

Ten  Third-Rate  Powers. 

Belgium    

Denmark  

Poitugal    

Sicily    

Bavaria 

Sardinia 

Saxony 

Hanover    

Wurtemberg 

Switzerland 

Forty-Three  States  of  the  Fourth  Rate. 
Thirty  smaller  German  States    

Grand  Duchy  of  Tuscany    

Duchy  of  Lucca 

Duchies  of  Parma  and  Placentia  

Duchy  of  Modena 

Principality  of  Monaco 

Republic  of  San  Marino  

Kingdom  of  Greece   

Principality  of  Servia    

Principality  of  Wallachia 

Principality  of  Moldavia 

Ionian  Islands 

Republic  of  Andorre 

_  .      128.  These   states   may  be   arranged  with   approximate    accuracy,    as    Northern, 
Central,  and  Southern. 
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129.  The  three  northern  states  are  Russia,  Sweden  and  Norway,  and  Denmark. 
The  empire  of  Russia  extends  from  the  extreme  north  to  the  extreme  south  of  Europe ; 
so  that  the  term  of  northern  would  he,  strictly  speaking,  applicable  only  to  a  portion 
of  its  surface.     It   comprises   (129)   more   than  one-half  the  surface  of  Europe ;    and 


B.U6STAN    COSTUME. 

(thinly  as  its  population  is  spread)  nearly  one-fourth  of  the  inhabitants  of  the  entire 
continent.  Besides  this  immense  territory,  the  Russian  dominion  extends  over  a  large 
part  of  Asia,  and  into  America.     (See  chap«.  vii.  and  x.) 

130.  Under  the  title  of  Russia  are  comprised — Russia  Proper,  in  the  centre  and  north-east;  Lap- 
land and  Finland,  in  the  north-west;  great  part  of  the  ancient  kingdom  of  Poland,  in  the  south-we^t ; 
and.  the  country  of  the  Cossacks,  in  the  south  and  south-east.  Its  boundaries  are  the  Arctic  Ocean,  on 
the  north  ;  the  kingdom  of  Sweden,  Gulf  of  Bothnia,  Baltic  Sea,  kingdom  of  Prussia,  and  the  empires 
of  Austria  and  Turkey,  on  the  west ;  the  Black  Sea,  and  Caucasian  Mountains,  on  the  south;  the 
Caspian  Sea,  river  Oural,  and  the  Oural  Mountains,  on  the  east. 

131.  The  inhabitants  are  of  the  Caucasian  race  (109),  excepting  the  Laplanders  and 
Finns  in  the  north-west,  and  the  Samojedes  and  other  tribes  in  the  east,  who  are  Mon- 
golians (110).  The  religion  of  the  Greek  Christian  church  is  chiefly  professed,  hut  some 
of  the  Mongolian  tribes  are  idolaters.  The  government  is  an  absolute  monarchy  (116), 
and  the  sovereign  is  styled  Emperor.  Nearly  three-fourths  of  the  inhabitants  are  serfs, 
or  peasants  in  a  state  of  bondage,  and  bought  and  sold  with  the  land  on  which  they 
dwell.  The  Cossacks,  and  many  tribes  in  the  south-east,  hold  land  and  property  under 
a  pledge  of  performing  military  service,  whenever  required. 

132.  The  surface  of  Russia  is  singularly  level  and  even.  The  most  important 
elevations  are  : — 

The  Oural  Mountains,  which  form  the  eastern  boundary  of  Europe.  Highest  point,  5,400 
feet.  The  Waldai  Hills,  to  the  west  of  the  centre  of  Russia.  Highest  point,  1,100  feet.  The 
Olonetz  Mountains  in  Finland.  The  mountains  of  the  peninsula  of  Crimea,  on  the  borders  of 
the  Black  Sea.     Highest  point,  5,000  feet. 

133.  The  north-west  portions  of  Russia,  Lapland,  and  Finland,  are  remarkable  foi 
the  number  and  size  of  their  lakes.  These  seem  to  supply  the  place  of  rivers,  which  are 
here  either  entirely  wanting,  or  of  very  small  size  and  short  couise. 
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134.  The  largest  lakes  are  Enara,  in  Lapland;  Ladoga  (the  largest  lake  in  Europe),  and  Osegi, 
between  Finland  and  Russia  Proper;  and  Peifous,  on  the  southern  coast  of  the  Gulf  of  Finland. 

135.  Russia  has  coast  territory  on  four  seas,  viz.,  the  Arctic,  the  Baltic,  the  BlacK 
Sea,  and  the  Caspian.  From  the  level  character  of  the  country,  the  rivers  which  fall 
into  these  seas  are  navigable  to  a  great  distance  inland,  and  the  completion  of  intercom- 
munication by  means  of  canals  was  easy  of  accomplishment. 

136.  The  principal  rivers  of  Russia  form  therefore  four  well  developed  systems  : — 
1st.  That  of  the  Arctic  Ocean,  comprising  four  rivers: — 

The  Petchora  and  Mezen,  from  the  almost  uninhabited  wilds  of  the  Samoyedes.—  The 
Northern  Dwina.  At  its  mouth  is  the  sea-port  of  Archangel,  the  seat  of  the  principal  foreign 
traffic  previous  to  the  building  of  St.  Petersburgh.  It  still  has  a  considerable  trade,  though  the  ice 
bars  all  approach  to  it,  except  from  July  to  September.— The  Onega,  near  the  lake  of  that  name. 

137.  2nd.  The  Baltic  system  comprises  five  rivers: — 

The  Tornea  from  Lapland,  which  forms  the  boundary  between  the  Russian  and  Swedish  terri- 
tory.— The  Neva,  flowing  from  Lake  Ladoga.  At  its  mouth  is  St.  Petersburgh,  the  modern 
capital,  and  centre  of  foreign  trade.  Its  population  exceeds  470,000,  and  its  buildings  are  truly  mag- 
nificent. Peter  the  Great  founded  it  in  1703. — The  Duna,  or  Southern  Dwina.  At  its  mouth  is 
Riga,  a  sea-port,  second  only  to  St.  Petersburgh.  It  contains  more  than  71,000  inhabitants,  and  is 
strongly  fortified. — The  Niemen  enters  the  Prussian  territory  some  way  above  its  mouth. — The 
Vistula  also  belongs  to  Prussia  in  its  lower  course.  On  its  left  bank  is  Warsaw,  the  ancient  capital 
of  Poland.     It  contains  140,000  inhabitants,  and  has  many  scientific  societies  and  some  fine  buildings. 

138.  3rd.  The  system  of  the  Black  Sea  numbers  four  rivers — 

The  Danube  with  its  tributary  {65)  the  Pruth  bounds  Russia  on  the  south-west.  Only  a  small 
part  of  this  river  belongs  to  Russia. — The  Dniester  rises  in  Austria.  In  a  little  bay,  near  the  mouth 
of  this  river,  is  Odessa,  the  most  noted  Russian  port  on  the  Black  Sea.  Its  population  is  73.000. — 
The  Dnieper.  At  its  mouth  is  Kherson,  the  chief  port  on  the  Black  Sea  until  eclipsed  by  Odessa. 
The  air  of  the  place  is  unhealthy,  and  the  navigation  of  the  river  impeded  by  shallows.  Its  popula- 
tion is  now  only  20,000. — The  Don  falls  into  the  sea  of  Azov,  a  branch  of  the  Black  Sea.  It  is  noted 
for  its  fisheries. 

139.  4th.  The  Caspian  system  has  two  rivers — 

The  Volga,  the  largest  river  in  Europe.  Its  fall  into  the  Caspian  is  marked  by  a  large  delta 
{67).     There  are  extensive  fisheries  in  this  river.     At  its  mouth  is  Astrakhan,  having  a  population  of 
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46,000.  It  is  the  centre  of  the  trade  with  Persia  and  Southern  Asia,  and  has  large  factories  for  silk 
and  cotton  goods,  furs,  shagreen,  and  tallow.  On  the  Moskva,  a  small  tributary  of  the  Volga,  is 
Moscow,  the  ancient  capital  of  Russia.  This  city  was  nearly  all  burnt  when  taken  by  the  French,  in 
1812,  but  was  speedily  rebuilt,  and  has  now  350,000  inhabitants.  It  is  the  centre  of  the  inland  trade, 
and  the  principal  seat  of  arts  and  sciences. — The  Oural,  famous  for  its  fisheries,  forms  part  of  the 
south-western  boundary  of  Europe.^- 
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140.  In  the  north  of  Russia  are  extensive  forests,  interspersed  with  marshes  and 
hogs.  The  southern  plains,  called  Steppes  (73),  are  in  some  places  barren,  but  in 
others  form  the  richest  soil  for  pasturage  and  the  cultivation  of  corn. 

141.  The  climate  in  the  extreme  north  is  too  cold  to  allow  of  any  cultivation.  In  the 
central  parts,  the  cold  in  winter,  and  the  heat  in  summer,  are  extreme,  owing  to  the 
absence  of  any  large  water  surface  ;  but  on  the  coasts  of  the  Black  and  Caspian  seas 
the  climate  is  moister  and  more  temperate  (101). 

142.  The  Products  of  Russia  are  very  various.  The  forests  of  the  north  supply  large  quan- 
tities of  Timber;  the  bark  of  the  trees  is  made  into  Russian  Mats,  and  the  roots  and  branches 
being  burnt,  furnish  Potash.  The  Steppes  produce  large  crops  of  Corn,  Flax,  and  Hemp,  as  well 
as  seeds  for  Oil.  Numbers  of  cattle  are  brought  to  fatten  on  the  rich  pasturages  of  other  parts,  and 
are  then  killed  for  the  sake  of  the  Hides,  Tallow,  and  Bones;  the  flesh  being  either  thrown  away  or 
burnt  for  fuel.     Caviar  is  prepared  from  the  roe  of  the  sturgeon,  and  exported  as  a  great  delicacy. 

143.  The  Mineral  Products  comprise  Iron,  Copper,  Gold, and  the  valuable  metal  PlatinA. 
Also  Porphyry,  and  Malachite  (green  carbonate  of  copper),  for  ornamental  purposes. 

144.  The  Manufactures  comprise  ropes,  sail-cloth,  cloth,  silk  and  cotton  goods,  leather,  porce- 
lain, and  cashmeres. 

145.  In  return  Russia  imports  wine,  cotton,  silk,  tin,  tea,  sugar,  coffee  and  spices,  lead,  orna- 
mental woods,  cotton  and  silk  goods,  tobacco,  tools,  and  machinery. 

146.  Many  branches  of  manufacture  are  carried  on  in  Russia,  and  great  advances 
have  been  made  of  late  years  ;  but  on  the  whole  the  produce  of  the  woods,  fields,  and 
mines,  constitutes  the  great  national  source  of  wealth. 

147.  The  state  revenue  exceeds  £18,000,000,  and  the  military  force  is  not  less  than  700,000  men. 

148.  Sweden  and  Norway.  These  countries  are  conjoined  under  the  dominion  of 
one  monarch,  but  the  internal  governments  are  quite  distinct.  Under  the  general  title 
of  Sweden  and  Norway,  are  comprised,  Norway  on  the  west  and  north-west,  part  of  Lap- 
land in  the  north,  Sweden  in  the  south  and  south-east,  and  the  islands  of  Gottland  and 
Eland  in  the  Baltic  Sea. 

149.  This  tract  of  land,  (often  called  the  Scandinavian  Peninsula,)  lies  between  the 
Atlantic  Ocean  and  the  Baltic  Sea,  so  that  it  is  bounded  by  water  on  all  sides,  except  in, 
the  north-east,  where  it  joins  Russian  Lapland  and  Finland. 

150.  The  government  is  a  limited  monarchy  (117),  and  the  state  religion  is  the  Lu- 
theran. The  Swedes  and  Norwegians  are  of  the  Caucasian  race  (109)  ;  the  Laplanders 
are  Mongolians.  These  last  are  generally  of  small  stature,  not  exceeding  five  feet  in 
height. 

151.  The  surface  of  Norway  is  very  rugged  and  mountainous.  That  of  Sweden  is 
less  so,  and  therefore  more  fitted  for  cultivation. 

152.  A  long  range  of  mountains,  called  the  Scandinavian  System,  extends  along 
the  middle  of  the  peninsula,  from  north  to  south,  forming,  from  the  parallel  of  62°  (24). 
northward,  the  boundary  between  Sweden  and  Norway. 

This  range  of  mountains  is  arbitrarily  divided  as  under  : — 

In  Norway  it  is  called  the  Langfeld,  or  Tkulian  range  in  the  south:  highest  point,  Sogne- 
field,  7,200  feet.  In  the  north  it  is  called  Dovrefeld:  highest  points,  Skagstlos-find,  8,400,  and 
Snee-iiatten,  8,100  feet.  From  the  parallel  of  G3°  northward,  the  range  has  the  name  of  Kiolen 
mountains:  highest  point,  Sulitelma,  6,100  feet. 

153.  The  rivers  of  Norway  and  Sweden  are  numerous;  but  owing  to  the  small 
extent  of  country  each  drains,  none  of  them  are  naturally  navigable. 

154.  They  may  be  classed  in  three  systems: — 

(1.)— The  Arctic  Ocean  receives  the  Tana,  forming  part  of  the  boundary  between  Russian  and 
Swedish  Lapland. 

155.  The  Atlantic  receives  no  river  of  importance.  But  the  coast  of  Norway  is  so  deeply  and 
singularly  indented  by  numerous  Bays  and  Creeks  {see  Engraving),  called  by  the  inhabitants  Fiords,  as 
to  give  all  the  advantages  of  an  extensive  system  of  rivers.  On  the  banks  of  these  Fiords  are  situated  the 
chief  towns  of  Norway,  as  follows  :— Drontheim,  or  Trosyem;  on  the  gulf  of  the  same  name,  is  the 


96 


A    SYSTEM   OF    NATURAL    GEOGRAPHY. 


chief  place  of  export  for  the  copp.-r  procured  from  the  rich  mines  of  Roraas  ;    population  12,400. 
Bekgkn,  on  the  Bay  of  Waag  ;  population  21,000.     It  contains  many  yards  for  ship-building. 

156.  The  Atlantic  communicates  with  the  Baltic  Sea,  by  a  narrow  channel  called 
the  Skager-rack  while  washing  the  coast  of  Norway;  and  the  Cattegat  while 
passing  the  Swedish  territories. 


FIORD,    IN    NORWAY. 

157.  On  the  Skager-rack  is  Ciiristiania,  at  the  upper  end  of  the  gulf  of  the  same  name. 
This  is  the  capital  of  Norway,  and  the  seat  of  the  chief  commerce  and  literature  of  the  country. 
Population  23,000. 

158.  (2.) — The  Cattegat  receives  from  Sweden  the  Goth  A,  flowing  from  Lake  Wener.  At  its 
mouth  is  Gothembourg,  a  flourishing  port  with  20,000  inhabitants. 

159.  (3.) — The  Baltic  receives  many  rivers  from  Sweden;  but  none  of  sufficient 
importance  to  particularise  here. 

160.  Along  the  Baltic  coast,  Sweden  has  the  following  towns :— Carlscrona,  near  the  southern 
extremity  of  Sweden,  contains  the  Royal  Arsenal  and  Dockyard  ;  population  13,000.  Stockholm, 
the  capital  of  Sweden,  on  the  banks  of  the  entrance  to  Lake  Melar,  is  the  centre  of  Swedish 
commerce,  and  particularly  of  the  iron  trade;  population  84,000.  Upsala  contains  a  celebrated 
University,  and  was  the  principal  residence  of  the  great  naturalist,  Linnaeus. 

161.  The  southern  parts  of  Norway  and  Sweden  possess  numerous  lakes.  Those 
of  Wener  and  Wetter  are  the  largest.  The  abundance  of  these  lakes,  and  the  absence 
of  any  navigable  rivers,  led  at  an  early  period  to  the  formation  of  canals,  of  which  many 
have  been  completed. 

162.  In  the  northern  parts  of  the  kingdom,  no  grain  can  be  grown,  and  the  inhabi- 
tants subsist  mainly  on  their  fisheries,  and  the  produce  of  large  herds  of  reindeer.  In 
the  southern  part,  the  climate  is  milder  ;  and,  within  a  few  years,  grain  has  been  grown 
sufficient  to  supply  the  whole  country,  and  leave  a  surplus  for  exportation. 

103.  Nearly  one-fourth  of  the  whole  surface  is  covered  with  wood.  The  Timber,  in  its 
unworkcd  state,  and  Ships  ready  built,  form  valuable  exports.  The  forests  also  supply  Pitch, 
Ta.k,  Rosin,  and  Potash.  The  mines  yield  Iron,  Copper,  Cobalt,  and  Silver.  The  Swedish  iron 
is  very  good,  and  is  largely  exported  to  England  for  conversion  into  steel. 

16 L  The  manufactures  comprise  those  of  Iron  and  Steel,  Linen  goods,  Porcelain, 
Cloth,  Paper,  &c.  But  the  abundance  of  timber,  and  the  peculiar  form  of  the  coast 
(59),  have  rendered  the  building  of  ships  of  the  first  importance,  and  have  made  the 
people,  from  the  earliest  ages,  peculiarly  maritime. 

165.  The  imports  comprise  Sugar,  Tea,  Coffee,  Spices,  Tobacco,  dried  Fruits, 
Cotton,  Silk,  and  Wool. 

166.  The  State  Revenue  is  about  £1,972.000.  The  Military  Force  is  given  as  45,000  men.  The 
Naval  Force  comprises  10  ships  of  the  line,  10  fr;gates,  53  smaller  vessels,  13  war-steamers,  and 
338  gun  boats. 
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CHAPTER    VIII. 


ON  WATER,  AND  AMYLACEOUS  ARTICLES  OF 
DIET. 

From  what  has  been  said  in  the  previous 
chapters  on  the  structure  of  the  body,  it 
will  be  seen  that  water  forms  an  impor- 
tant part  in  its  functions.  In  the  very 
earliest  conditions  of  the  existence  of 
organic  being,  we  find  water  necessary. 
The  cells  of  the  various  cellular  algae,  as 
those  of  the  red  snow-plant,  the  cells  of 
minute  fungi,  and  the  germinating  tissues 
of  the  embryo  of  every  seed,  must  have 
water  supplied  before  they  will  begin  to 
grow.  During  the  progress  of  the  growth 
of  every  plant,  water  must  be  supplied, 
either  in  a  liquid  or  a  gaseous  form,  or 
they  would  cease  to  live.  It  is  the  same 
with  the  animal  world.  No  ovum  will 
•develop  the  embryo  creature  it  contains, 
and  no  animal,  however  small,  will  live, 
unless  it  is  supplied  with  water.  It  is  true, 
that  the  power  of  growth  is  often  retained 
for  marvellously  long  periods  of  time  in 
the  seeds  of  plants  and  the  ova  of  animals ; 
but  in  all  cases  where  the  functions  of  life 
4ire  exhibited,  there  must  water  be  present. 
An  examination  of  the  composition  of 
the  human  body  will  at  once  show,  that  it 
is  no  exception  to  this  law  of  animal  life. 
The  blood  which  circulates  through  our 
body  contains,  in  every  1000  parts,  790 
parts  of  vvater ;  whilst  the  muscular  sub- 
stance— the  flesh  itself — contains  in  every 
1000  parts,  770  parts  of  water.  Now  it  is 
very  clear,  that  this  fluid  must  be  supplied 
to  the  body  from  without ;  and  it  is  taken 
in  in  no  other  way  than  by  the  mouth, 
with  the  food.  But  not  only  is  water 
necessary  for  the  supply  of  this  mate- 
rial in  the  body,  but  also  to  supply  the 
waste  which  it  sustains.  The  water  from 
the  body  is  constantly  passing  away  in  the 
secretions  ;  but  more  especially  in  the  per- 
spiration from  the  skin.  It  is  by  means 
of  the  water  which  passes  off  from  the 
skin,  that  the  heat  of  the  body  is  regu- 
lated ;  and  just  as  the  heat  which  enters  a 
tea-kettle  of  boiling  water  is  got  rid  of  by 
the  steam,  so  the  heat  that  is  generated  in 


the  human  body  is  got  rid  of  by  means  of 
the  perspiration  which  is  constantly  pass- 
ing from  the  skin.  To  maintain  the  due 
fluidity  of  the  body,  and  to  regulate  the 
heat  of  the  body,  are  the  two  offices  of 
water  in  the  human  system.  Hence  we 
rind  it  supplied  in  all  our  food  ;  and  when 
it  is  not  in  sufficient  quantity,  we  make 
up  for  it  by  supplying  it  in  the  solid  food 
in  the  form  either  of  water  itself,  or  in 
infusions,  as  tea,  coffee,  and  chocolate,  or 
in  wines  and  beers. 

We  shall  not  enter  into  any  details  here 
on  the  action  of  water  on  the  system, 
but  content  ourselves  with  making  three 
observations  on  the  use  of  water  as  an 
article  of  diet. 

First,  It  may  be  taken  in  too  large  quan- 
tities to  be  carried  off  by  the  skin  and  other 
emunctories,  and  then  it  remains  in  the 
system  to  impoverish  the  blood,  and  to 
reduce  the  amount  of  solid  matter  that  is 
necessary  for  the  performance  of  the  func- 
tions of  the  tissues  of  the  body.  This  is 
one  of  the  results  that  take  place  from  what 
is  called  the  water  cure.  Unless  persons 
have  sufficient  vigour  to  take  the  exercise 
necessary  to  throw  off  by  the  skin  the  water 
that  is  taken  into  the  stomach,  serious  ill 
effects  must  necessarily  arise.  The  good 
that  is  effected  by  this  system  of  the  treat- 
ment of  disease,  must  be  attributed  more  to 
the  exercise  that  it  renders  necessary,  than 
to  the  unnatural  quantities  of  water  that  are 
taken  into  the  system. 

Secondly,  Water  may  not  be  taken  in  suf- 
ficient quantities  to  carry  on  the  healthy 
functions  of  the  system.  I  f  the  food  is  taken 
too  dry  it  is  only  imperfectly  digested,  and 
many  important  constituents,  such  as  the 
salts,  are  not  taken  into  the  body  in  sufficient 
quantity.  A  deficient  quantity  of  water  in 
the  blood  will  also  prevent  the  healthy 
process  of  nutrition,  and  wasting  and  de- 
generation of  the  solid  parts  of  the  body 
wilLoccur.  It  would  be  difficult,  perhaps, 
to  lay  down  any  law  with  regard  to  the 
quantity  of  water  individuals  should  take, 
and  perhaps  it  is  safer  to  rely  on  the  instincts 
of  the  body,  which  seem  to  point  out  how 
much  we  ought  to  take  by  the  feeling  of 
satiety  that  comes  on  after  enough  has  been 
taken.  We  may,  however,  get  at  some- 
thing like  an  approximation  of  the  pro- 
portion of  solids  and  fluids  required  by  the 
system  in  food,  by  examining  the  composi- 
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tion  of  milk,  in  which  we  iind  the  proportion 
of  water  to  solid  parts  is  as  870  to  130  in 
1000  parts,  or  about  as  seven  to  one. 

Thirdly,  The  good  effects  of  water  may 
"be  destroyed  by  the  substances  with  which 
it  is  taken.  Although  the  stomach  has  the 
power  of  separating  water  from  the  food  in 
■which  it  exists,  it  yet  often  happens  that  the 
fluid  articles  of  diet  are  injurious.  Water 
itself  may  contain  so  large  a  quantity  of 
saline  matters,  or  of  organic  matters  in  a 
state  of  decomposition,  as  to  cause  serious 
disease.  The  taking  habitually  water  in 
the  form  of  fermented  liquors,  as  beer  and 
wine,  as  also  the  admixture  of  distilled 
spirits,  may  cause  irritation  and  congestion 
of  the  mucous  membranes,  and  derange- 
ment of  the  nervous  system. 

With  these  general  remarks,  we  must 
dismiss  the  group  of  aqueous  substances 
used  as  food,  and  proceed  to  speak  of  the 
carbonaceous  group.  This  class  of  sub- 
stances is  sometimes  called  respiratory,  and 
combustible.  They  are  called  respiratory, 
because  it  is  through  the  function  of  respi- 
ration that  they  become  useful  in  the  sys- 
tem. They  are  called  combustible^  because 
it  is  through  the  process  of  combustion  that 
their  effects  upon  the  system  are  developed. 
This  class  of  foods  does  not,  in  fact,  con- 
tribute directly  to  the  nutrition  of  the  body, 
but  they  are  consumed  in  maintaining  the 
animal  heat.  The  temperature  of  the  hu- 
man body  is  always  a  fixed  one ;  and  if  we 
place  a  tbermometer  upon  the  tongue,  or 
under  the  arm,  or  in  any  other  unexposed 
part  of  the  body,  we  shall  find  that  it  stands 
at  the  point  in  the  index  of  Fahrenheit's 
thermometer  marked  98°.  This  heat  the 
human  body  maintains  equally  at  the  poles 
and  under  the  tropics.  No  external  tem- 
perature alters  it,  and  we  have  thus  con- 
clusive evidence  that  it  is  produced  from 
within.  The  cause  of  this  heat  is  the  com- 
bustion of  the  carbon  and  hydrogen  con- 
tained in  the  carbonaceous  group  of  foods. 
Starch,  sugar,  and  oil,  are  conveyed  from  the 
stomach  into  the  blood,  and  whilst  in  the 
blood  they  are  brought  in  contact  with 
oxygen  gas,  which  is  taken  in  during  respi- 
ration, and  the  consequence  of  this  contact 
is  the  union  of  the  carbon  and  the  hydrogen 
with  the  oxygen,  the  formation  of  carbonic 
acid  gas  and  water,  and  the  giving  out  of 
beat.  This  process  in  the  blood  is  of  exactly 
the    same    nature    as    that    which    occurs 


during  the  burning  of  a  fire  or  candle  in  the 
open  air.  The  carbon  and  hydrogen  of  the 
coals  and  the  tallow  combine  with  the  oxy- 
gen of  the  atmosphere,  carbonic  acid  gas 
and  water  are  formed,  and  heat  and  light 
given  out.  The  only  difference  between  the 
two  processes  is,  that  during  the  produc- 
tion of  the  animal  heat  no  light  is  given  out? 
but  this  is  accounted  for  by  the  low  temper- 
ature at  which  the  combustion  takes  place. 

The  human  body  is  preserved  at  the  same 
temperature  by  the  regulating  action  of  the 
skin.  When  large  quantities  of  heat  are 
generated  in  the  body,  by  exercise  or  other 
causes,  then  the  extra  heat  is  carried  off  by 
the  perspiration  from  the  skin  ;  but  when 
the  body  is  exposed  to  a  low  temperature, 
and  its  heat  is  rapidly  conducted  away  by 
surrounding  cold,  the  heat  is  maintained 
by  increased  supplies  of  food  belonging  to 
the  carbonaceous  group.  The  animal  heat 
of  the  lower  animals  varies  according  to 
the  circumstances  of  the  creature.  Those 
performing  great  muscular  exertions,  and 
living  in  cold  climates,  have  a  higher  tem- 
perature than  man  ;  whilst  those  which  are 
not  active  in  their  habits,  and  live  in  hot 
climates,  have  a  temperature  lower  than 
that  of  man. 

These  remarks  will  serve  to  indicate  the 
nature  of  the  influence  the  substances  found 
in  this  group  exert  as  food.  Although 
the  plants  from  which  they  are  derived  are 
very  various,  yet  the  substances  themselves 
are  very  few,  and  are  principally  starch, 
sugar,  and  oil.  We  shall  first  speak  of 
starch,  or  amylum,  as  it  is  often  called- 
Starch,  when  separated  from  the  flour  of 
wheat,  is  well  known  on  account  of  its 
domestic  uses  ;  but  starch  is  the  same  com- 
pound chemically,  from  whatever  plants  it 
is  procured.  Starch  is  extensively  em- 
ployed in  our  textile  manufactures,  to  give 
firmness  to  linen  and  cotton  fabrics  ;  hence 
it  is  prepared  in  large  quantities  for  manu- 
facturing purposes.  Beautiful  specimens 
of  this  substance  are  to  be  seen  in  the 
Great  Exhibition,  in  the  Classes  111.  and 
IV.,  where  it  is  exhibited  both  as  an  article 
of  food,  and  a  raw  vegetable  product. 

In  the  vegetable  kingdom  starch  is  a 
very  widely  diffused  body.  In  almost  every 
growing  cell  granules  of  starch  may  be 
distinguished  by  means  of  the  microscope. 
These  granules  are  of  various  sizes,  and 
assume  a  great  variety  of  forms ;  some  are 
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round,  others  are  flat,  whilst  others  are 
even  stellate.  These  granules  are  always 
found  mixed  with  other  substances,  but 
they  are  easily  made  distinguishable  by  the 
application  of  a  little  iodine,  which  is  one 
of  the  best  tests  for  starch,  and  which, 
coming  in  contact  with  it,  produces  a 
beautiful  blue  colour. 

Starch  is  found  in  some  plants  in  greater 
quantities  than  in  others ;   it  is,  however, 


Fig.  18. — Granules  of  Starch. — (A)  From  wheat 
and  barley.  (B)  From  arrow-root.  (C)  From 
Portland  sago. 

very  generally  found  in  perennial  roots 
and  rootstocks,  in  the  stems  and  in  the 
seeds  of  plants.  It  seems  stored  up  in 
these  parts  for  the  future  growth  of  the 
developing  organs  of  the  plant.     There  are 


few  or  no  vegetables  or  parts  of  plants  that 
are  eaten,  that  do  not  contain  starch.  We 
find  it  in  turnips,  carrots,  potatoes,  cab- 
bages, parsnips,  beans,  peas,  wheat,  barley, 
oats,  and  the  rest  of  the  Cerealia  ;  in  chest- 
nuts, walnuts,  hazelnuts,  and  all  othsr 
seeds  ;  in  the  apple,  the  pear,  the  plum, 
the  cherry,  and  all  other  fruits.  In  many 
of  these  things,  however,  it  is  not  the  dis- 
tinguishing alimentary  ingredient,  but  it 
is  often  separated  and  used  pure  as  an 
article  of  diet.  The  substances  in  which 
it  exists  in  a  tolerably  pure  form,  and  of 
which  we  wish  now  more  particularly  to 
speak,  are  arrow-root,  sago,  and  tapioca. 

What  is  sold  under  the  name  of  arrow- 
root in  the  shops,  is  a  form  of  starch  pro- 
cured from  the  rootstocks  of  various  species 
of  plants  belonging  to  the  family  Maran- 
tacece.  There  are  three  kinds  of  arrow-root 
known  in  the  shops,  the  West  Indian  and 
the  East  Tndian  arrow-roots,  and  Tous  les 
Mois.  The  West  Indian  is  the  produce  of 
a  species  of  Maranta,  called  M.  arundinacea, 
Fig.  19.     The  East  Indian  is  produced  by 


Fig.  19. — Maranta  arundinacea  —  Arrow-root. 

another  species,  the  M.  Indica,  (Fig.  18,  B.) 
What  is  called  Tous  les  Mois,  is  obtained 
from  another  genus  of  Marantaceous  plants, 
and  is  called  Canna  eduHs.  The  part  of  the 
plant  from  which  the  starch  is  obtained  is 
the  same  in  all  these  cases,  and  the  mode 
of  preparation  the  same.  Plants  belonging 
to  this  family  have  what  is  called,  botani- 
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cally,  a  rhizoma  or  rootstock,  (Fig.  19,  a), 
an  organ  standing  between  the  loot  and  the 
stem.  In  this  rootstock  the  starch  is  de- 
posited, and  it  is  separated  in  the  following 
manner: — The  rootstock  is  dug  up,  and 
then  bruised  and  placed  in  water.  The 
heavier  parts,  consisting  of  woody  tissue 
and  other  matters,  fall  to  the  bottom  of  the 
water,  but  the  starch  is  diffused  through 
the  water.  The  water,  with  the  starch,  is 
then  separated,  and  allowed  to  stand,  when 
at  the  end  of  some  hours  the  starch  falls  to 
the  bottom  of  the  water  ;  it  is  then  collected 
and  dried.  This  is  the  principle  on  which 
all  starch  is  separated  from  the  tissues  in 
which  it  is  developed.  By  the  same  pro- 
cess starch  may  be  procured  from  potatoes, 
carrots,  turnips,  and  the  stems,  leaves,  and 
seeds  of  plants. 

Although  there  is  much  difference  in  the 
price  of  arrow-root,  its  composition  is 
always  the  same.  Even  the  substances 
used  to  adulterate  arrow-root,  as  potatoe 
and  sago  starch,  are  of  the  same  compo- 
sition;  and  although  the  appearance  and 
flavour  of  the  arrow-root  may  be  impaired, 
its  ultimate  dietetical  action  is  the  same. 

Although  arrow-root,  sago,  tapioca,  and 
potatoe  starch,  are  all  composed  of  the 
same  constituent,  their  flavour  is  very 
different;  hence  the  preference  given  to 
arrow-root  as  an  article  of  diet.  This  fla- 
vour depends  on  some  peculiar  principle 
which  is  produced  in  the  plant  from  which 
the  starch  is  obtained,  and  by  very  careful 
preparing  can  be  entirely  got  rid  of.  Ar- 
row-root is  used  for  making  cakes,  pud- 
dings, and  a  thick  gelatinous  fluid  in  great 
request  in  the  sick  room.  It  is  a  property 
of  starch  to  combine  with  water  at  a  tem- 
perature of  180°,  and  form  a  gelatinous 
compound.  This  property  of  starch  ren- 
ders it  very  useful  in  cookery,  and  seems  to 
increase  the  digestibility  of  the  starch 
itself. 

Arrow-root  is  frequently  regarded  as 
very  nutritious;  but  if  what  we  have  stated 
above  is  correct,  it  will  be  seen  that  it  is 
not  nutritious  in  the  pioper  sense  of  that 
word.  Those  foods  can  alone  be  called 
nutritious,  that  contribute  to  the  building 
up  of  the  fabric  of  the  body,  by  adding 
those  materials  to  the  tissues  which  are 
being  constantly  removed  by  the  wear  of 
the  body.  Now  starch  does  not  perform 
this  function,  and  is  entirely  consumed  in 


the  body  in  maintaining  its  animal  heat. 
Arrow-root,  however,  and  the  other  forms 
of  starch,  are  frequently  mixed  with  nutri- 
tious matters,  such  as  milk  and  bread  ;  and 
in  this  way  the  food  into  which  they  enter 
becomes  nutritious. 

Still,  it  may  be  said,  that  children  be- 
come fat  when  fed  on  arrow-root ;  and  this 
is  an  undoubted  fact.  The  explanation  is, 
however,  easy.  When  the  carbonaceous 
substances  are  taken  into  the  system  in 
larger  quantities  than  can  be  consumed  in 
maintaining  animal  heat,  they  are  changed 
in  their  characters,  and  become  converted 
into  oil,  which  being  deposited  in  the  tis- 
sues, produces  fat.  This  oil  is  not  a  living 
part  of  the  body ;  and  a  person  may  even 
get  fat,  without  having  his  frame  nourish- 
ed, or  his  strength  increased.  This  is  an 
important  fact  to  bear  in  mind,  as  many 
persons  get  fat  upon  certain  kinds  of  diet, 
without  getting  any  stronger,  or  more 
able  to  perform  the  functions  of  the  body. 

Another  form  of  starch,  sold  in  the  shops 
of  Europe,  is  sago.  It  occurs  in  little 
round  masses,  and  when  very  white  and 
pure,  is  called  pearl  sago.  When  it  is  in 
larger  and  darker  masses,  it  is  called  com- 
mon  sago.  It  is  starch  obtained  from  the 
inside  of  the  trunks  of  palms,  and  other 
trees.     They  are  cut  down,  and  the  tissue 


Fig.  20. — Sagus  Rumphii— Prickly  Sago  Palm. 

containing  the  starch  being  scraped  out, 
the  sago  is  prepared  in  much  the  same  way 
as  arrow-root.  Many  plants  yield  starch 
in  their  stems,  which,  on  being  prepared, 
is   called   s^go  by   Europeans.       The  sago 
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hich  is  sold  in  the  shops  of  England,  is 
rincipally  imported  from  the  islands  of 
lie  Indian  Archipelago,  and  is  the  produce 
f  a  palm  called  the  true  sago  palm,  or 
'agus  Icevis.  There  is,  however,  another 
aim  belonging  to  the  same  genus,  the 
'agus  Rumphii  (the  prickly  sago  palm), 
^hich  yields  the  sago  that  is  consumed  by 
he  natives  of  India. 

Sago  is  not  generally  so  carefully  pre- 
ared  as  arrow-root,  and  it  is  a  much 
heaper  article  of  diet.     Its  ultimate  action 


is  perfectly  the  same  as  arrow-root.  It  is 
now  often  employed  by  starch-makers  to 
procure  the  finer  kinds  of  starch  used  by 
manufacturers.  When  thus  prepared,  it  is 
used  to  adulterate  arrow-root. 

Tapioca  is  another  form  of  starch.  It  is 
brought  to  Europe  from  South  America, 
and  is  the  produce  of  a  plant  known  to 
botanists  by  the  name  of  Janipha  manihoL 
It  is  a  poisonous  plant,  and  the  Indians  in 
the  countries  where  it  grows  extract  a 
j  poison  from  it,  which   they   use  to  poison 


Fig.  21. — An  Indian  family  preparing  Tapioca.     The  woman  is  poisoning  an  arrow  with  the  juice 
which  exudes  from  the  bag  containing  the  Tapioca. 


ieir  arrows  before  they  obtain  the  starch, 
he  mode  of  preparing  the  tapioca  is  seen 
i  the  accompanying  sketch.  The  roots  of 
le  plant,  after  it  is  dug  up,  are  bruised  and 
laced  in  a  bag,  to  allow  the  juice  to  drain 
ut,  which  is  collected  in  a  vessel  into  which 
le  Indian  plunges  his  arrow,  so  as  to 
oison  its  point.  After  the  root  is  drained 
is  taken  out  of  the  bag,  and  submitted  to 
process  such  as  we  have  described  for 


preparing  arrow-root.  Cassava,  which  is 
eaten  by  the  natives,  is  procured  from  the 
same  plant,  but  is  prepared  in  a  different 
way  from  tapioca.  The  starch  of  tapioca, 
does  not  differ  in  chemical  composition 
from  that  of  sago  and  arrow-root,  and  it 
is  used  in  the  same  way,  and  for  the  same 
purposes. 

There  are  many  other  well-known  plants 
which  owe  their  dietetical  properties  to  the 
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starch  they  contain  ;  amongst  these  we  may 
mention  the  potato,  the  carrot,  the  turnip, 
the  parsnip,  the  cabbage,  the  Jerusalem  arti- 
choke. From  any  of  these,  starch  might  be 
prepared.  There  is  a  plant  in  our  hedges, 
known  to  children  in  the  spring  of  the 
year  by  the  name  of  "  lords  and  ladies,"  and 
commonly  called  "cuckoo-pint."  This 
plant,  the  Arum  macidatum  of  botanists, 
contains  an  acrid  juice;  but,  nevertheless, 
its  roots  are  full  of  starch.  When  cooked, 
the  acridity  of  the  plant  is  got  rid  of,  and 
they  are  eaten  with  impunity.  These  roots 
are  employed  in 
making  the  sub- 
stance called  Port- 
land sago ;  which  is 
the  starch  separa- 
ted from  the  rest  of 
the  matter  of  the 
plant.  This  sago 
is  used  for  the  same 
purposes  as  the 
other  kinds  of  sago. 
To  these  notices 
of  plants  yielding 
starch,  we  may  add 
the  Orcliis  mascula, 
which  is  a  common 
plant  of  our  mea- 
dows, the  roots  of 
which  form  the  sub- 
stance called  saiep. 
When  it  is  boiled,  it 
forms  an  agreeable 
article  of  diet,  which,  before  the  introduction 
of  tea  and  coffee,  was  very  generally  used  in 
this  country.  It  is  now  almost  entirely 
disused  in  Great  Britain  ;  those,  however, 
who  visit  the  Great  Exhibition,  and  will 
look  over  the  articles  of  diet  exhibited  in 
the  Persian  section,  will  find  there  many 
specimens  of  salep,  indicating  that  this 
humble  plant  still  supplies  portions  of  the 
human  family  with  food. 


Fig.  22. — Arum  macula- 
turn—  Cuckoo-pint. 


Secrets  of  Comfort. — Though  some- 
times small  evils,  like  invisible  insects, 
inflict  pain,  and  a  single  hair  may  stop  a 
vast  machine,  yet  the  chief  secret  of  com- 
fort lies  in  not  suffering  trifles  to  vex  one, 
and  in  prudently  cultivating  an  undergrowth 
of  small  pleasures,  since  very  few  great 
ones,  alas  !  are  let  on  long  leases. 


ANCIENT    HISTORY. 

No  study  is  more  interesting  and  specious 
than  history,  yet  few  have  been,  or  are, 
correctly  or  honestly  recorded.  Historians 
are  either  half-informed,  or  they  are  par- 
tizans ;  or  they  have  been  bribed  to  give 
false  colours  to  crimes  and  follies. 

The  earliest  records  were  monuments  of 
stone  ;  but,  amidst  legends,  traditions,  and 
revolutions,  their  use  was  transient.  We 
still  find  them  every  where,  but  they  serve 
only  to  mystify.  The  historic  period  does 
not,  therefore,  begin,  till  pictures,  with 
hieroglyphic  symbols  and  letters,  in  verse 
and  prose,  recorded  events.  Till  these  long 
stages  of  step-by-step  discovery  were  passed, 
and  till  nations  were  organized,  and  public 
events  became  impressive,  we  have  no  ma- 
terials. But  even  hieroglyphics,  till  our 
own  age,  had  served  only  to  render  darkness 
darker.  Written  language  itself  ceases  to 
be  intelligible,  in  every  fifty  or  hundred 
generations.  The  Zend  no  longer  explains 
Babylonian  history ;  the  Hebrew  is  unin- 
telligible ;  the  Phoenician,  which  spread  the 
art  of  writing,  has  not  preserved  itself;  the 
languages  of  Plato  and  Cicero  are  no  longer 
spoken.  Alfred  would  now  be  unintelli- 
gible, and  the  present  penman  will  not  be 
understood  for  1000  or  1500  years. 

Temporary  notoriety  is  always  in  the 
inverse  ratio  of  permanent  celebrity.  That 
which  strikes  the  vulgar  and  ignorant,  is  not 
calculated  to  endure  the  cool  examination  of 
intelligence  ;  and  that  which  satisfies  the 
intelligent  few,  is  not  understood  by  the 
multitude. 

Two  or  three  eternal  names  figure  alone 
in  the  longest  vista  of  human  history. — - 
Sir  Richard  Philips, 


Individual  Humility. — Whoever  will 
represent  to  himself,  as  in  a  picture,  that 
great  image  of  our  mother  Nature,  pour- 
trayed  in  her  full  majesty  and  lustre,  who- 
ever in  her  face  shall  read  so  general  and 
so  constant  a  variety,  whoever  shall  observe 
himself  in  that  figure,  and  not  himself  but 
a  whole  kingdom,  no  bigger  than  the  least 
touch  of  a  pencil,  in  comparison  of  the 
whole,  that  man  alone  is  able  to  value 
things  according  to  their  true  estimate  and 
grandeur. — Montaigne* 
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AUGUST. 

The  changes  of  the  seasons,  and  the 
varieties  of  temperature,  have  been  ex- 
plained. The  manner  in  which  these  act 
upon  vegetation,  to  produce  the  various 
tints  of  the  autumnal  months,  must  be 
reserved  for  a  future  chapter  to  enable  us 
to  notice,  in  its  proper  order,  the  sequel  to 
the  chapter  on  Clouds.  Associated  with 
the  remembrance  of  their  fantastic  beauty, 
is  the  majestic  grandeur  of  the  thunder- 
storm. Those  exquisite  vapour  wreaths, 
that  look  sometimes  like  snowy  garlands 
to  decorate  the  blue  triumphal  arch  of 
heaven,  at  other  times  assume  a  darker 
hue,  and  remind  us  of  the  contests  of  the 
angels,  which  the  sublimest  poet  has  de- 
scribed ;  for  those  mountainous  heaps  of 
vapour  grow  into  dark  rolling  masses,  such 
as  might  be  imagined  to  result  from  the 
"artillery  of  heaven:"  and  often,  too, 
from  out  their  murky  bosom,  flashes  a 
streak  of  forked  fire,  dazzling,  and  some- 
times even  destroying,  the  sense  of  sight 
with  its  brightness;  and  then  the  ponderous 
thunder — whose  sound  has  been  compared 
to  "the  rolling  of  the  chariot  wheels  of 
God  o'er  the  blue  floor  of  heaven" — comes, 
with  its  astounding  vibration,  shaking  the 
solid  earth,  and  startling  all  creation  with 
fear. 

It  has  already  been  explained  that  clouds 
are  composed  of  water  in  a  vesicular  con- 
dition. Each  of  the  vesicles  is  charged  with 
electricity,  which  it  has  derived  during  the 
process  of  evaporation,  and  which  is  the 
probable  cause  that  this  peculiar  state  of 
water  which  is  discovered  in  the  clouds  has 
any  degree  of  permanence.  The  repulsion 
produced  by  the  vesicles  being  charged 
with  the  same  kind  of  electricity,  is  believed 
to  be  sufficient  to  prevent  coalescence  be- 
tween the  bladders  of  water  and  the  forma- 
tion of  rain.  "It  is  probable,  moreover," 
says  Professor  Thompson,  "  that  when  two 
currents  of  air  are  moving  different  ways, 
the  friction  of  the  two  surfaces  may  evolve 
electricity  ;  should  these  two  currents  be 
of  different  temperatures,  a  portion  of  the 
vapour  which  they  always  contain  will  be 


deposited ;  and  the  electricity  evolved  will 
be  taken  up  by  that  vapour,  and  will  cause 
it  to  assume  a  vesicular  state  constituting 
a  cloud."  Some  clouds  are  charged  with 
vitreous,  others  with  resinous  electricity — 
that  is  to  say,  that  they  may  be  either 
positive  or  negative ;  and  when  two  masses 
of  vapour  thus  oppositely  charged  approach 
each  other,  a  flash  of  lightning  passes  from 
one  to  the  other;  and  the  discharge,  ac- 
companied by  a  tremendous  report,  dissi- 
pates the  electricity  which  was  necessary 
to  the  maintenance  of  the  vesicular  con- 
dition of  the  vapour,  and  rain-drops  are 
immediately  formed.  Hence  heavy  rain 
invariably  accompanies  a  thunder-storm, 
at  the  same  time  that  it  diminishes  its  dan- 
gers. The  discharges  of  electricity  usually 
take  place  between  different  strata  of  air 
in  different  electric  conditions,  or  between 
clouds.  Rarely,  a  cloud  charged  with  one 
kind  of  electricity  nears  the  earth,  which  is 
in  an  opposite  condition,  and  then  the  flash 
is  from  the  earth  to  the  cloud,  or  more  com- 
monly from  the  cloud  to  the  earth.  In  the 
latter  case  a  "  thunder-bolt"  is  said  to  fall. 

When,  however,  an  electric  spark  passes 
from  the  atmosphere  to  the  earth,  no  mate- 
rial or  substance  can  be  discovered  ;  and  the 
descriptions  which  have  been  published  of 
so-called  "  thunder-bolts,"  are  for  the  most 
part  fabulous.  At  the  same  time  it  is  to 
be  admitted,  that  meteoric  stones  have  fallen 
from  the  sky,  accompanied  with  a  loud  noise 
like  thunder ;  but  these  are  of  an  entirely 
different  nature  from  a  discharge  of  elec- 
tricity, and  are  called  aerolites,  or  wandering 
stars.  It  will  be  sufficient  here  to  say,  that 
they  are  composed  of  iron  in  a  high  state  of 
purity,  presenting  marks  of  recent  fusion, 
and  have  been  supposed  to  be  portions  of 
some  shattered  planet,  whose  parts  are  still 
revolving  round  the  sun  in  eccentric  orbits, 
approaching  that  of  the  earth  at  set  periods 
so  nearly,  that  the  attraction  of  our  mass  is 
sufficient  to  drag  them  from  their  courses, 
and  to  draw  them  to  the  surface  of  our  planet. 

The  devastation  and  marks  of  violence 
produced  by  a  discharge  of  electricity  from 
the  clouds  to  the  earth,  suggested  to  our 
ancestors  the  idea  of  the  action  of  some 
solid  body  sent  with  violence  against  the 
objects  it  shattered;  but  with  the  progress 
of  science,  men  have  learned  that  the  agent 
which  can  shatter  a  tower,  demolish  a  spire, 
fire  a  powder  magazine,  split  rocks,  rend 
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trees,  and  instantaneously  destroy  life,  with 
scarcely  a  mark  to  show  a  trace  of  its  opera- 
tion, is  an  imponderable  agent,  that  is,  a 
thing-  without  weight  or  substance,  only 
manifesting  effects — like  heat.  This  is 
called  electricity,  because  it  was  found  that 
phenomena  of  a  similar  character  can  be 
produced  upon  a  small  scale  by  rubbing 
amber  (called  electron  by  the  Greeks),  or 
vitreous  or  resinous  substances.  This  re- 
lation between  what  was  called  electrici'y 
and  the  nature  of  lightning,  was  dis- 
covered only  in  recent  times  by  Benjamin 
Franklin,  the  son  of  a  tallow-chandler,  and 
a  printer's  apprentice  ;  afterwards,  Doctor 
of  Laws,  Fellow  of  the  Royal  Society,  and 
minister  plenipotentiary  'from  the  United 
States  of  America.  The  discovery  of  oxy- 
gen was  owing  to  the  use  of  a  simple  bird 
fountain  ;  and  the  identity  between  lightning 
and  electricity  was  proved  by  a  schoolboy's 
toy — a  kite.  Hence,  let  us  learn,  en  passant, 
that  no  station,  however  humble,  has  no  op- 
portunities of  adding  to  human  knowledge  ; 
and  that  no  instruments,  however  insignifi- 
cant, are  to  be  thought  useless  in  our  exami- 
nation of  the  beautiful  world  around  us. 

Before  Franklin  suggested  his  remark- 
able experiment,  it  had  been  demonstrated 
that  electricity  is  attracted  by  points,  and, 
if  highly  excited,  that  it  discharges  itself 
with  a  flash  and  report.  Moreover,  the 
atmosphere  was  known  to  be  susceptible  of 
electrical  influences  ;  and  it  was  urged  by 
the  philosopher,  that  the  analogies  which 
existed,  pointed,  at  the  least,  to  a  probability 
that  lightning  was  a  discharge  of  electricity. 
With  a  view  to  settle  the  question,  he  made 
the  following  experiment : — A  kite  was 
made,  with  a  pointed  wire  fixed  to  the  stick 
which  formed  its  centre,  and  this  was  ele- 
vated in  the  air  during  a  thunder-storm  ;  as 
the  string  became  wetted,  and  so  formed  into 
a  conductor  of  electricity,  vivid  sparks  and 
sharp  reports  passed  from  the  lower  end  of  it, 
and  no  longer  was  there  any  doubt  but  that 
lightning  and  electricity  were  identical. 

The  noise  which  we  call  "  thunder  "  is 
usually  heard  after  a  discharge  of  electric 
fluid  from  the  clouds  ;  but  not  always.  If 
the  clouds  approach  bodies  having  a  great 
number  of  points,  or  are  themselves  more 
or  less  fringed,  a  broad  flash,  consisting  of 
innumerable  small  sparks,  may  be  seen,  and 
no  noise  will  follow.  To  perform  the  ex- 
periment upon  a  small  scale,   the  student 


may  present  to  an  electrical  machine,  from 
which  large  sparks  would  fly  to  the  knuckle, 
a  bunch  of  pointed  instruments — such  as 
darning-needles  ;  he  will  find  that  to  these 
needles  the  electricity  will  stream  off 
almost  in  silence.  If  the  experiment  is 
conducted  in  the  dark,  the  effects  will 
be  very  evident.  Generally,  nevertheless, 
thunder  accompanies  an  electric  discharge 
from  the  clouds.  The  character  of  the 
sound  is  variable  :  it  sometimes  resembles 
that  which  we  hear  when  a  single  cannon  is 
fired;  at  other  times  it  is  a  rolling  noise, 
like  that  produced  by  several  great  guns 
fired  quickly  one  after  another  ;  and  some- 
times, again,  it  has  a  sharp  cracking  sound, 
like  the  reports  of  a  number  of  rifles  fired  in 
rapid  succession.  The  physical  cause  of 
the  detonation  is  not  well  understood  ;  it 
is  probable,  however,  that  the  lightning, 
owing  to  the  difficulty  with  which  it  passes 
through  the  air — which  is  a  bad  conductor — 
raises  the  temperature  of  that  medium  to  an 
extreme,  and  produces  a  sudden  expansion, 
which  is  followed  by  as  rapid  a  condensa- 
tion. Moreover,  an  alteration  of  the  com- 
position of  the  air  takes  place  to  a  slight  ex- 
tent, nitric  and  nitrous  acids  being  produced 
by  a  union  of  the  oxygen  with  the  nitrogen  of 
the  air,  in  consequence  of  which,  further  con- 
densation takes  place.  From  these  causes 
arises  so  violent  a  disturbance  of  the  air 
that  violent  vibrations  follow,  constituting 
the  sound  of  thunder.  Various  reasons 
have  been  assigned  for  the  prolongation  of 
the  sound,  but  none  of  them  appear  to  be 
quite  satisfactory  alone  ;  probably  all  of  the 
causes  which  have  been  mentioned,  combine 
to  produce  the  lengthening  out  of  the  report. 
It  was  formerly  supposed  that  the  rolling 
noise  was  merely  a  succession  of  echoes,  or 
of  reflected  sound  falling  upon  the  ear  in  a 
succession,  according  as  the  objects  re- 
flecting the  undulations  were  near  or 
distant.  Clouds,  mountains,  forests,  build- 
ings, or  rocks,  were  the  reflecting  agents,  in 
this  supposition,  which  was  founded  upon 
the  fact,  that  the  noise  of  fire-arms  dis- 
charged in  a  mountainous  district  is  pro- 
longed by  echoes  during  at  least  half  a 
minute,  or  about  the  time  during  which  the 
rolling  of  thunder  continues.  But  it  is 
singular  that  this  prolongation  of  the  sound 
is  not  always  heard,  as  it  should  be  if  this 
theory  afforded  a  complete  explanation  of 
its    cause  ;  on   the   contrary,  we  find,  that 
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when  the  heavens  are  uniformly  covered  i 
with  clouds,  a  flash  of  lightning  will  dart  j 
from  the  zenith,  and  a  crash  of  thunder 
follow  it,  without  prolongation :  within  a 
few  minutes  of  the  first  discharge,  a  second 
discharge  may  occur  in  the  same  part  of 
the  sky,  and  yet  be  accompanied  by  the 
rolling  prolongation.  From  this  it  would 
appear,  that  there  must  have  been  some- 
thing different  in  the  character  of  the  two 
discharges,  and  that  the  "roll"  was  not 
entirely  due  to  echoes.  These  peculiarities 
may,  perhaps,  be  explained  by  remembering 
how  the  different  sounds  produced  by  the 
explosion  of  gunpowder,  to  which  the 
various  kinds  of  thunder  have  been  com- 
pared, are  created  :  for  example,  as  the 
firing  of  a  single  great  gun  produces  a 
■quick  booming  sound,  so  the  short  crashing 
kind  of  thunder  without  prolongation  may 
arise  from  a  great,  but  a  single  electric  dis- 
charge; as  the  firing  of  several  great  guns 
in  succession  produces  a  rolling  sound,  the 
prolonged  roll  of  thunder  may,  perhaps, 
arise  from  a  number  of  electrical  dis- 
charges, either  following  each  other,  or 
taking  place  at  once  at  different  distances 
from  the  ear.  Now,  it  has  been  observed  by 
Dr.  Hooke,  that  "the  flashes  of  lightning 
are  simple  or  multiple :  the  former  occupy 
only  but  one  small  portion  of  space,  and 
give  rise  to  an  instantaneous  report ;  the 
multiple  flash  takes  place  at  different  parts 
of  one  long  line,"  and  a  number  of  reports 
come  in  the  order  of  distance  to  the  observer. 

The  flash  of  lightning  and  the  report 
take  place  at  the  same  moment,  but  since 
sound  travels  at  the  rate  of  rather  more 
than  eleven  hundred  feet  in  a  second,  while 
for  short  distances  the  passage  of  light  may 
be  considered  instantaneous,  it  follows  that 
on  counting  the  number  of  seconds  between 
the  flash  and  the  report,  the  distance  of  the 
thunder-cloud  may  be  ascertained  in  feet 
by  multiplying  1100  by  the  seconds  counted. 
Thus,  if  five  seconds  elapse  between  the  flash 
of  the  lightning  and  the  first  sound  of  the 
thunder,  the  distance  of  that  discharge  would 
be  1100  X  5  =  5500  feet,  or  about  a  mile. 

An  opinion  exists,  that  thunder  has  been 
heard  when  the  sky  was  without  a  cloud  ; 
but  the  fact  cannot  be  said  to  rest  upon 
good  authority.  In  some  cases,  the  subter- 
ranean sounds  which  precede  earthquakes 
have  been  mistaken  for  thunder.  It  is, 
however,  worthy  of  remark,  that  death  has 


occurred  from  the  passage  of  electricity 
from  the  earth  to  strata  of  air,  when  thunder- 
clouds were  at  a  great  distance. 

Thunder  and  lightning  are  believed  not 
to  occur  in  the  arctic  or  antarctic  region?, 
beyond  the  seventy-fifth  degree  of  north 
latitude  ;  and  even  as  low  as  the  seventieth 
degree  these  phenomena  are  very  rare. 

Though    the    noise    of  thunder  is  very 
awful,  it  cannot  be  considered  dangerous. 
The    real    danger    is   from    the    lightning, 
which  has  a  tendency  to  fly  off  from   the 
over- charged  clouds  towards  the  earth,  from 
which    the    electricity  has    passed    during 
the  evaporation  of  water.     The  nearer  the 
cloud   to   the   earth,   the  more  likely  is   a 
discharge   to  take   place  ;    and  hence,   the 
tops   of  mountains,   or  of  high  buildings, 
are  most  frequently  the  points  of  attraction 
and   discharge.      Where   the   electric   dis- 
charge has  the  opportunity  of  passing  to 
the  earth  without  opposition,   or   along  a 
conductor  of  electricity  (such  as  a  metallic 
bar),  it  does  not  do  any  mischief;   on  the 
contrary,   where  the  object  through  which 
it  seeks  a  passage  to  the  ground  is  an  im- 
perfect  conductor,    it   is    always  more   or 
less  shattered.     The  reverse  is  also  true  ; 
for,  if  the  electric  fluid  seek  a  passage  from 
the  earth  to  the  clouds  through  the  sub- 
stance   of  a   high   building    composed    of 
badly  conducting  materials,  equal  mischief 
will   result.     To   obviate  these  dangers,  it 
is  usual  to  attach  a  metal  rod  to  the  side 
of  valuable    or  high   buildings,   in  such  a 
manner,  that  its  upper  end  shall  extend  to 
some   distance   above   the   highest  part  of 
the  erection,  while  the  lower  end  is  carried 
down    into    the    earth    for    a   considerable 
distance.       Experience    has    proved,    that 
pointed  rods  contrived  thus  to  facilitate  the 
passage  of  the  lightning  to  the  earth,  pro* 
tect  the  buildings  with  which  they  are  con- 
nected, by  producing  a  gradual  discharge 
from  the  thunder-clouds  passing  over  them.. 
They  should  extend  from  twelve  to  thirty 
feet  above  an  ordinary  house,  and  should 
be  carefully  constructed,  to  secure  an  unin- 
terrupted passage  of  the   electric   fluid  to 
the  earth.     To  prevent  the  points  becoming 
blunt  by  rust,  they  should  be  made  of  cop- 
per covered  with  gilding,  or  of  platinum  ; 
and  to  prevent  the  rod  from  being  fused  by 
the  heat  of  a  large    current,  it  should   be 
made  of  such   a   thickness,  as  to  allow  a 
large  stream  of  the  fluid  to  pass. 
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THE  FORGOTTEN  HOME  OF  PIRANUS. 


CHAPTER  II. 
Is  there  a  name  that,  more  than  other  names, 
Doth  waken  gentle  thoughts  in  him  who  hears  it — 
Thoughts  of  his  home  in   childhood,   his   small 

couch, 
And  one  whose  loving  eyes  did  rest  upon  him? 
That  name  is  Mother. 

Worthy  indeed  of  admiration  was  the 
deep  reverence  in  which  the  ancient  tribes 
of  Britain,  and  those  of  her  dependencies, 
held  their  mothers ;  a  national  trait  was 
this  same  feeling  of  devotion — but  with 
Piranus  it  assumed  a  higher  character  than 


even  that  of  natural  affection.  Beautiful 
indeed  it  was  to  witness  the  curbing  of  his 
quick  and  manly  steps  to  suit  those  of 
failing  age ;  to  watcli  how  carefully  he 
would  conduct  his  mother  through  the 
meadows,  by  the  streamlet's  brink,  or  down 
the  stony  pathway,  to  the  spot  where  they 
had  disembarked  with  grateful  hearts.  And 
often  might  Wingela  and  her  son  be  seen, 
in  a  calm  summer  evening,  seated  on  the 
verge  of  the  wide  ocean,  while  scarcely 
heaving  billows  bore  from  out  marine  caves 
and  rock  basons,  shells  and  sea-weeds— 
beauteous  products  of  the  deep — which  they 
gently  laid  upon  the  sand,  unnamed  and 
unclassed  then,  yet  objects  of  wonder  and 
delight  to  many  a  reflecting  mind. 

"  My  son,"  said  Wingela,  the  last  even- 
ing they  sat  together  beside  old  Ocean, 
and  listened  to  its  solemn  rushings  on  the 
beach,  "  see  you  not  that  glorious  path  of 
light  which  reaches  from  the  shore,  athwar/ 
the  waves,  and  seems  as  if  lost  in  the  efful* 
gence  of  the  setting  sun?  It  is  even  such 
as  heavenly  messengers  might  tread,  and  it 
brings  before  my  mental  view  that  wondrous 
ladder  which  Jacob  saw  in  his  lone  resting- 
place  upon  the  desert,  reaching  from  earth 
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to  heaven,  and  upon  which  bright  angels 
were  seen  ascending  and  descending.  Pira- 
nus,  since  first  you  led  your  mother  from 
out  the  dread  obscurity  of  Paganism,  into 
the  full  clear  light  of  Christianity,  she  has 
loved  to  think  of  those  angelic  beings  who 
minister  to.  the  heirs  of  salvation,  and  de- 
light in  doing  good  to  men.  Me«thinks 
they  await  the  passing  hence  of  many  a 
ransomed  spirit,  and  welcome  them  to  the 
peaceful  regions  where  they  expect  the 
coming  back  of  Him  who  shall  restore  this 
earth  to  its  pristine  beauty." 

Piranus  looked  upon  the  path  of  light, 
which  became  every  moment  more  dazzling, 
till  his  eyes  could  scarcely  bear  the  flash, 
and  sparkle,  and  effulgence  of  its  bright- 
ness. He  answered  not  his  mother,  for  he 
too  well  defined  the  meaning  of  her  words, 
and  his  heart  was  full  of  sorrow.  She  had 
leaned  more  feebly  on  his  arm  than  usual 
when  descending  the  narrow  pathway,  and 
now  it  seemed  as  if  her  small  remaining 
strength  had  suddenly  failed,  for  hardly 
could  Piranus  sustain  her  steps  in  return- 
ing homeward  ;  the  next  day  she  was  too 
weak  to  leave  her  couch;  the  following  her 
spirit  passed  away  into  that  world,  com- 
pared with  which  all  that  earth  affords  of 
glory  and  of  beauty  is  but  as  the  troubled 
reflection  of  a  perfect  landscape  on  the 
surface  of  agitated  waters. 

The  friends  of  Piranus  gathered  round 
him,  and  sought  to  alleviate  his  sorrows  ; 
but  nought  of  earthly  sympathy  can  fill  the 
aching  void  which  a  lone  man  feels  when 
deprived  of  a  mother's  love.  Thus  felt 
Piranus  ;  his  daily  routine  of  duties  still 
went  on,  long  walks  were  taken  to  distant 
parts  for  the  sake  of  instructing  the  igno- 
rant or  visiting  the  sick,  and  often  did  he 
gaze  on  the  glorious  path  of  light  that  was 
renewed  at  the  close  of  every  sunlit  evening ; 
yet  mournfully  did  he  feel  the  loss  of  her 
who  had  consoled  and  sustained  him  under 
the  pressure  of  arduous  duties,  and  who 
would  often  say  to  him  when  anxious  and 
depressed — "  Let  us  go  forth,  my  son,  and 
look  upon  the  fields  and  the  ocean,  and  the 
wonders  of  creation,  they  will  make  glad  our 
hearts  ;  for  the  Psalmist  has  called  upon  us 
to  'sing  unto  the  Lord  with  thanksgiving; 
who  covereth  the  heavens  with  clouds,  who 
prepareth  rain  for  the  earth,  who  maketh 
grass  to  grow  upon  the  mountains." 

At  length,  when  years  had  passed  away, 


the  welcome  period  of  their  reunion  ap- 
proached, and  Piranus,  finding  his  end  draw 
near,  summoned  his  friends  around  him. 
Many  true  and  comfortable  words  did  he 
speak  to  them,  yet  not  to  those  only  who 
had  accompanied  him  from  his  native  land, 
but  to  the  many  who  crowded  from  all  parts 
to  take  leave  of  their  benefactor.  He  ex- 
horted them  to  preserve  the  faith  of  Christ 
as  a  most  precious  gift ;  to  assemble  often 
for  reading  of  the  Scriptures,  and  to  re- 
gard the  holy  precepts  which  they  contained 
as  the  rule  of  faith.  He  bade  them  not  to 
sorrow  as  those  who  have  no  hope,  but 
rather  to  believe  with  the  apostle,  that  all 
who  sleep  in  Jesus  will  come  with  him  at 
the  blessed  hour  of  his  appearing.* 

Such  were  the  admonitions  of  Piranus 
while  lingering  on  the  verge  of  time,  on  the 
confines  of  both  worlds,  looking  back  on  the 
one  from  which  he  was  departing,  forward 
to  the  state  of  rest  into  which  he  was  about 
to  enter.  He  was  waiting  only  for  a  sum- 
mons ;  and  the  expression  of  his  venerable 
countenance  seemed  to  partake  far  more  of 
the  heavenly  country  to  which  he  was  ad- 
vancing, than  of  the  earthly  one  he  was 
about  to  leave.  We  know  not  whether  the 
last  request  of  Piranus  was  in  accordance 
with  the  habits  of  the  age,  or  whether  it 
resulted  from  any  peculiar  feelings;  it  is, 
however,  certain,  that  he  desired  his  grave 
to  be  dug  without  delay ;  and  that,  being 
suitably  attired,  he  descended  into  it,  lean- 
ing on  the  arm  of  one  of  his  followers.  This 
done,  he  kneeled  down,  and,  with  clasped 
hands  and  uplifted  eyes,  resigned  his  spirit 
into  the  hands  of  a  merciful  Creator.  Many 
who  stood  around  wept  bitterly;  others 
joined  in  his  last  prayer,  and  far  and  wide 
was  heard  the  loud  response,  "  Blessed  are 
the  dead  which  die  in  the  Lord,  yea,  saith 
the  Spirit,  that  they  may  rest  from  their 
labours,  and  their  works  do  follow  them." 

An  edifice  inscribed  with  his  name,  and 
dedicated  to  the  public  service  of  the  re- 
ligion which  he  taught,  was  speedily  erected 
over  the  remains  of  Piranus.  It  was  built 
by  those  who  loved  him  when  living,  and 
honoured  his  memory  when  dead  ;  and  wor- 
shippers from  all  parts  of  Britain  resorted 
thither.  Many,  likewise,  travelled  from 
other  lands  to  visit  the  church  of  St.  Pieran, 
as  it  was  termed;  and  as  the  truths  which 
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Piranus  had  taught  continued  to  be  preached 
by  his  successors,  that  solitary  church  long 
kept  alive  the  light  of  true  religion,  and 
took  a  conspicuous  lead  in  diffusing  the 
knowledge  of  a  Saviour,  by  means  of  very 
many,  who,  journeying  thither  from  distant 
homes,  made  known  on  their  return  the 
heavenly  wisdom  which  they  had  learned  in 
their  pilgrimage.  British  Christians  of 
that  day  were  distinguished  for  the  purity 
and  simplicity  of  their  faith.  They  had 
walked  in  darkness,  engrossed  with  super- 
stitious practices  and  barbaric  rites,  and  the 
change  in  them  was  especially  conspicuous. 
"  How  often,"  wrote  Chrysostom,  "  did  the 
Britons  eat  the  flesh  of  their  own  kind, 
but  now  they  thankfully  receive  the  gifts 
of  heaven!"  St.  Jerome,  too,  speaking 
especially  concerning  the  inhabitants  of 
Cornwall,  writes  thus  in  his  epistle  to  Mar- 
cellus  : — "  The  Britons  who  live  apart  from 
our  world,  if  they  go  on  pilgrimage,  leave 
the  western  parts,  and  seek  Jerusalem,  which 
is  known  to  them  by  fame  only,  and  the 
Holy  Scriptures." 

Service  was  duly  performed  in  the  church 
which  pious  men  erected  over  the  remains 
of  Piranus  till  the  Norman  conquest,  soon 
after  which  event,  according  to  the  narrative 
of  scribes  who  lived  in  those  days,  the 
aspect  of  the  surrounding  country  be- 
came changed.  The  great  Western  Ocean 
gradually  wore  away  ancient  barriers,  which 
had  for  centuries  resisted  its  encroachments. 
In  vain  did  the  inhabitants  perseveringly 
exert  themselves  to  keep  off  the  invading 
waters  ;  the  country  was  overflowed  to  some 
distance  along  the  coast ;  hillocks  of  sand 
accumulated  where  flocks  had  pastured ; 
and  the  fierce  north  wind,  sweeping  along 
with  incredible  rapidity,  drove  before  it 
those  drifts  of  sand,  which  at  length  covered 
to  a  considerable  depth  some  of  the  finest 
meadows  of  St.  Pieran. 

The  light  of  science  had  not  then  been 
shed  on  natural  productions.  No  man 
observed  the  vegetable  barriers  placed  by 
his  Creator  along  the  sandy  coasts,  or  if 
observed,  he  did  not  think  of  applying 
them  to  any  practical  purposes.  He  con- 
sidered not  the  wonderful  formation  of  the 
sand-plant  and  sea-mat ;  and  how  admi- 
rably they  are  adapted  to  keep  back  the 
encroachments  of  sand-drifts ;  and  hence 
he  rather  sought,  by  all  appliances  of 
human     labour,    to    oppose    the    further 


progress  of  that  insidious  enemy  which 
threatened  universal  ruin.  Years  went  on, 
and  the  sands  deepened,  while  the  winds 
and  waves  spread  further  the  work  of  deso- 
lation. Light  sand  being  carried  by  north 
winds  from  off  the  margin  of  the  sea, 
"daily  continued  its  covering  and  marring 
of  adjacent  lands,"  according  to  a  narra- 
tive of  olden  time ;  so  that  the  distress 
occasioned  by  this  deluge  drove  the  folks 
to  remove  from  their  church,  and  annoyed 
them  with  the  "  daily  loosing  of  their 
lands."  The  inhabitants  being  thus  pre- 
vented from  assembling  in  the  ancient 
church,  which  they  loved  above  all  others 
from  regard  to  the  memory  of  Piranus, 
erected  another  on  the  opposite  side  of  the 
green  valley  wherein  the  old  church  stood, 
close  by  a  rapid  stream,  which  they  hoped 
would  serve  as  a  barrier  to  resist  the  further 
progress  of  the  sand-drifts.  "Howbeit," 
records  Carew,  "when  the  sand-drift  meet- 
eth  with  any  crossing  brooke,  the  same,  by 
a  secret  antipathy,  restraineth  and  baireth 
his  coming  up  that  way."  And  so  it  hap- 
pened, that  while  the  brook  flowed  on,  the 
neighbours  used  to  assemble  without  in- 
terruption within  the  new  edifice  ;  but,  in 
process  of  time,  its  full  gush  of  water, 
proceeding  from  some  hidden  spring,  was 
dried  up  .by  means  of  channels  made  for  the 
draining  of  a  neighbouring  tin  mine  ;  and 
the  sand-drifts,  leaping  as  in  very  triumph 
over  the  dry  water-course,  began  to  spread 
across  the  valley.  A  few  more  years 
passed  away,  and  all  its  beauty  and  luxuri- 
ance had  faded  ;  those  who  sought  to  gain 
admittance  within  the  sacred  building,  often 
found  that  the  porch  was  so  blocked  up,  as 
to  render  it  almost  impossible  to  enter. 

Not  more  effectually  were  the  gardens 
and  houses  of  Pompeii  shrouded,  as  with  a 
pall,  when  the  light,  yet  oppressive,  the 
yielding,  though  destructive  shower  of 
volcanic  dust  came  down  upon  them,  than 
was  the  fertile  district  of  St.  Pieran  when 
drifted  over  by  sand  clouds  from  off  the 
coast.  The  houses  of  the  miners,  and  the 
cottage  in  which  Piranus  had  dwelt,  and 
where  he  used  to  instruct  the  people,  were 
all  submerged.  The  running  stream  was 
choked  with  sand ;  old  trees,  whose  branches 
had  waved  for  ages,  stood  sapless  and  leaf- 
less ;  and  though  the  showers  of  April  fell, 
and  the  warm  sun  broke  out  at  intervals, 
no  efforts  of  life  were  seen  in  the  throwing 
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forth  of  buds.  They  stood  as  in  mid- 
winter, bare,  and  skeleton-looking,  un- 
moistened  even  by  the  heaviest  rain-drops, 
so  thickly  were  they  encrusted  with  the 
drifted  sand. 

Still  the  first  church,  albeit  unfit  for 
divine  worship,  lifted  its  head  above  the 
waste.  The  foundations  being  firmly  fixed, 
and  the  walls  well  cemented,  enabled  it 
to  withstand  the  outward  pressure,  though 
the  fine  sand  insinuated  itself  through 
every  aperture  like  driving  snow-flakes, 
and  rapidly  accumulated  on  all  sides. 
The  doorway  was  first  blocked  up — then 
the  sand  deposits  reached  the  roof,  till 
at  length  the  topmost  pinnacle  was  alone 
visible:  a  few  more  deposits  from  the 
ocean — a  few  additional  whirlings  and  driv- 
ing of  fierce  winds,  with  the  deepening 
of  sand-drifts  on  either  side,  and  the  hon- 
oured edifice  was  totally  concealed.  Thus 
it  continued  till  a  few  years  since,  when 
those  who  passed  through  the  mining  dis- 
trict of  St.  Pieran  during  the  autumn  of 
1835,  might  have  seen  a  company  of  men 
eagerly  occupied  in  lowering  an  immense 
mound — now  shovelling  ofT  the  sand,  and 
carting  it  away,  and  now  tossing  back  the 
suffocating  drifts  which  the  strong  wind 
urged  against  them  like  battering-rams, 
till  at  length  the  low  walls  of  an  ancient 
building  stood  forth  in  their  unpretending 
simplicity.  Those  walls  formed  the  church 
that  covered  the  remains  of  Piranus — 
relics  of  by-gone  days,  affording,  perhaps, 
one  of  the  earliest  specimens  of  stone 
erections  which  superseded  the  wattled 
walls  of  primitive  British  churches.  Close 
at  hand,  and  within  a  few  yards  of  its 
southern  side,  a  ruined  cell  was  likewise 
uncovered  by  the  indefatigable  miners. 
That  must  have  been  the  home  where 
Piranus  dwelt ;  the  night  of  seven  cen- 
turies had  brooded  over  it — deep,  solemn, 
and  unbroken  ;  close  hidden  from  the 
light  of  day,  no  creeping  ivy  concealed  the 
rents  of  ruin,  nor  had  the  smallest  lichen 
fixed  its  tiny  roots  among  the  stones. 
The  walls  were  of  the  same  character  as 
those  of  the  church,  and  were  doubtless 
contemporary  with  it.  They  formed  a 
small  apartment,  having  neither  windows 
nor  chimneys,  and  but  one  doorway. 

The  sand  wThich  centuries  had  accumulated 
being  thus  carefully  removed,  the  sacred 
structure  was  rendered  visible.     The  door 


indeed,  was  gone,   and  the  roof  had  fallen 
down,    but   in    all    other    respects    it  was 
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perfect  as  when  resorted  to  by  Christian 
converts.  One  small  window  alone  admitted 
the  light  of  day  ;  and  this  may  be  accounted 
for  from  the  custom  of  offering  prayers  by 
candle-light,  which  prevailed  in  Achaia,  at 
Thessaly,  and  Jerusalem,  and  most  pro- 
bably in  the  early  British  churches,  as 
also  throughout  Cappadocia,  Cyprus,  and 
Caesarea — a  memorial  custom,  which  some 
refer  to  times  of  persecution,  when  Chris- 
tians met  by  stealth,  and  often  under 
favour  of  the  night,  in  caves  and  deserted 
buildings. 

The  wooden  door  had  long  since  fallen 
to  decay,  but  the  doorway  was  in  fine 
preservation.  It  was  neatly  ornamented 
with  the  Egyptian  zigzag  or  arrow,  having 
a  tiger's  head  sculptured  on  the  keystone 
of  its  rounded  arch,  and  two  human  heads 
on  the  corbels,  A  neat  but  simple  stone 
altar  stood  at  the  east  end,  in  a  plain  un- 
ornamented  chancel,  and  in  the  nave  of  the 
church  were  stone  scats  of  the  like  simple 
construction.  A  very  curious  font  was 
seen  also,  and  this  was  fortunately  taken  to 
the  parish  church  of  Lambourne,  before 
sand-drifts  again  enveloped  the  sacred  fane. 
On  removing  the  altar,  three  skeletons  were 
discovered  ;  one  of  these  was,  doubtless, 
that  of  Piranus,  the  other  his  venerable 
mother's  ;  but  concerning  the  third  no  con- 
jecture can  be  offered.  Each  was  carefully 
replaced  in  its  narrow  dwelling,  there  to 
await  the  glorious  morning  of  the  resur- 
rection ;  and  with  them  we  may  humbly 
hope  and  trust  that  many  will  arise  from 
out  that  waste  of  sand — for  the  ground  to 
a  considerable  extent  around  the  church 
was  strewed  with  human  bones,  especially 
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towards  the  south  and  west.  These  bones 
had  been  unintentionally  exhumed,  and 
were  in  such  numbers,  as  to  prove  that  this 
deserted  spot  must  have  been  the  burying 
place  of  a  populous  district,  and  the  mode 
of  interment  indicated  that  it  belonged  to 
a  remote  period.  The  bones  found  there 
had  been  placed  with  much  care  in  what 
are  called  kist-vaens,  or  chests  of  stone. 
Each  kist-vaen  was  composed  of  pieces  of 
slate  placed  edgeways,  so  as  to  form  a  kind 
of  cell ;  they  differed  essentially  from  the 
cromlech,  in  having  no  horizontal  or  cover- 
ing stones,  except  in  some  peculiar  in- 
stances, when  they  are  called  cairns. 

The  traveller,  then,  who  passed  through 
the  desolate  district  of  St.  Pieran,  saw  again 
that  venerable  structure,  standing  as  once 
it  stood,  with  its  altar  and  baptismal  font, 
and  stone  seats  around  the  walls.  But 
instead  of  living  worshippers,  bones  lay 
bleaching  on  the  sand,  and  the  deserted 
cell  of  Piranus  stood  beside  the  church, 
where  he  had  been  wont  to  preach,  but 
wherein  his  voice  had  ceased  for  more  than 
fifteen  centuries  to  instruct  the  living. 

During  a  brief  space  only  did  the  first 
church  remain  uncovered.  Sand  drifted  as 
heretofore  above  its  highest  walls,  and  not 
a  trace  now  remains  to  mark  the  place  of 
its  entombment,  excepting  that  a  large 
mound  lifts  its  desolate  head  above  the 
lesser  mounds  in  that  waste  of  sand.  Yet 
the  place  is  not  forgotten !  Cornish  miners, 
descended  most  probably  from  men  who 
listened  to  the  instructions  of  Piranus,  still 
regard  his  memory  with  veneration  ;  and 
not  only  at  St.  Pieran's  in  the  Sand,  but 
generally  throughout  Cornwall,  his  name 
is  cherished.  The  Tinners  keep  his  feast, 
and  hold  a  fair  on  the  same  day,  near 
the  mound  underneath  which  the  church 
is  buried,  being  allowed  money  by  their 
masters  to  make  merry  with  wives  and 
children,  in  honour  of  St.  Pieran.  And 
never  do  those  rough  men  pass  that  hal- 
lowed spot,  without  feeling,  though  they 
scarcely  know  why,  a  kind  of  religious  awe  ; 
children  even  bow  their  heads,  and  run  past 
it  with  a  quickened  pace. 

Strange  it  seems,  that  flowing  waters 
should  have  kept  back  for  ages  the  en- 
croachments of  sand-drifts;  that  not,  as  tra- 
dition tells,  till  the  ample  stream  wras  dried 
up,  could  their  suffocating  clouds  whirl 
onward  in  devastating  fury.     But  such  is 


the  fact;  and  he  who  doubts  the  correctness 
of  the  statement,  may  do  well  to  visit  the 
wild  site  of  St.  Pieran's  church.  At  the 
northern  extremity  of  that  most  desolate 
spot,  and  about  a  mile  from  the  second 
erection,  flows  onward  a  full  stream  towards 
the  sea ;  on  one  side  a  green  field  meets 
the  eye,  where  cattle  graze ;  on  the  other, 
a  ridge  of  sand  seems  to  frown  in  its  ster- 
ility on  the  intervening  waters.  Thus  it  has 
continued  for  many  years,  as  if  sternly  and 
wishfully  gazing  on  the  meadows  of  Helen- 
glaze  ;  but  still  the  stream  flows  on  rapidly, 
steadily — and  while  it  flows,  the  ridge  of 
sand  must  never  overleap  its  margin  ;  the 
wind,  its  colleague,  may  sigh  and  mourn, 
and  whirl  aloft  its  finest  particles,  but  their 
boundary  is  fixed,  and  beyond  it  they  may 
not  pass  !  M.  R. 
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LECTURE    XVI. — COMPOUNDS  OF  PHOSPHO- 
RUS   AND    OXYGEN. 

Phosphorus  and  oxygen  form  four  com- 
pounds, the  names  and  composition  of 
which  are  given  in  the  following  table  : — 


Oxide  of  Phosphorus    .. 
Hypophosphorous  Acid 

Phosphorous  Acid 

Phosphoric  Acid    


Composition 

by  weight. 

64 -J 

h8 

32- 

-8 

32- 

-24 

32- 

-40 

Name.  bu  weiuht.     Symbol. 

p2o 

PO 

Phosphoric  Acid. — This  is  the  sole  pro- 
duct of  the  rapid  combustion  of  phospho- 
rus in  the  air  or  in  oxygen  gas.  You  may 
easily  obtain  a  small  quantity  of  it  by 
placing  a  piece  of  phosphorus  on  a  plate, 
setting  fire  to  it,  and  covering  the  plate 
with  a  large  glass  jar  ;  the  phosphoric  acid 
will  then  collect  in  white  snowy  flakes,  on 
the  plate  and  on  the  sides  of  the  vessel. 
The  same  product  may  be  obtained  in  any 
quantity,  by  burning  phosphorus  in  a  small 
porcelain  dish,  suspended  in  the  middle  of 
a  large  glass  vessel  through  which  a  stream 
of  dry  air  is  constantly  passing. 

Anhydrous  phosphoric  acid  (P05)  is  a 
white,  flaky,  non-crystalline  solid,  which  has 
a  sharp,  sour  taste,  but  no  smell.  It  is  not 
corrosive,    has    no   effect    on   dry   litmus 
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paper,  but  reddens  it  strongly  when  moist. 
It  fuses  at  a  red  heat,  but  does  not  volati- 
lize till  heated  nearly  to  whiteness.  All 
salts  containing  more  volatile  acids,  are 
easily  decomposed  by  phosphoric  acid  at  a 
red  heat,  the  volatile  acid  being  driven  off, 
and  a  phosphate  remaining.  Phosphoric 
acid  is  decomposed  by  charcoal  at  a  red 
heat,  carbonic  oxide  being  formed,  and 
phosphorus  set  free.  (See  Lecture  XV.) 
It  is  also  decomposed  when  heated  with 
potassium,  sodium,  zinc,  iron,  and  other 
metals,  the  metal  combining  partly  with 
the  oxygen,  and  partly  with  the  phosphorus. 

Anhydrous  phosphoric  acid  has  a  very 
powerful  attraction  for  water,  and  deli- 
quesces rapidly  when  exposed  to  the  air. 
It  will  even  take  water  from  strong  oil  of 
vitriol ;  that  liquid,  when  heated  in  contact 
with  it,  giving  off  anhydrous  sulphuric 
acid.  It  is  sometimes  used  for  drying 
gases. 

The  aqueous  solution  of  phosphoric  acid 
has  an  intensely  sour  taste,  reddens  litmus 
strongly,  and  decomposes  alkaline  car- 
bonates with  the  utmost  facility.  This 
solution  may  be  formed  in  several  ways  : — 

1.  By  the  action  of  water  on  the  penta- 
chloride  of  phosphorus  (PC15).  This  com- 
pound, which  is  a  white  solid  substance,  is 
rapidly  decomposed  by  water,  the  products 
being  hydrochloric  and  phosphoric  acids  : 

PC15  +  5  HO  =  P05  +  5  HC1. 

This  is  not  a  practical  mode  of  obtaining 
phosphoric  acid  ;  but  it  serves  to  determine 
the  composition  of  that  substance,  the  con- 
stitution of  the  chloride  being  previously 
determined  by  a  process  which  we  shall 
afterwards  describe. 

2.  By  oxidizing  phosphorus  with  nitric 
acid.  Phosphorus  is  violently  attacked 
by  strong  nitric  acid,  the  action  producing 
so  much  heat  that  the  phosphorus  often 
takes  fire.  It  is  better,  therefore,  to  use 
dilute  nitric  acid,  of  specific  gravity  1*1  or 
1*2.  The  liquid  may  be  heated  in  a  flask, 
and  the  phosphorus  added  in  successive 
small  pieces.  As  soon  as  it  is  all  dissolved, 
the  liquid  may  be  poured  out  into  a  basin, 
and  the  excess  of  nitric  acid  driven  off  by 
heat.  To  expel  the  whole  of  the  nitric 
acid,  the  evaporation  must  be  continued 
till  the  temperature  of  the  liquid  rises 
to  370°  Fahr. 

3.  By  decomposing  bone-ash  with  dilute 


sulphuric  acid.  It  has  already  been  stated 
that  bones,  when  burned  in  an  open  vessel, 
yield  a  white  ash,  consisting  principally 
of  phosphate  of  calcium.  To  obtain  the 
phosphoric  acid  from  this  substance,  it  is 
mixed  with  an  equal  weight,  of  oil  of  vitriol, 
and  about  twelve  times  that  weight  of  water; 
the  mixture  left  to  stand  for  four  and  twenty 
hours ;  and  the  liquid  strained  through  linen, 
to  separate  the  phosphoric  acid  from  the 
insoluble  sulphate  of  calcium.  The  filtered 
liquid  thus  obtained  is  not  a  pure  solution 
of  phosphoric  acid;  for  a  considerable  por- 
tion of  the  phosphate  of  calcium  remains 
undecomposed,  and  is  dissolved  by  the  free 
phosphoric  acid,  forming  an  acid  phosphate 
of  calcium.  The  solution  likewise  contains 
magnesia  and  soda  (derived  from  the  bones), 
together  with  the  excess  of  sulphuric  acid. 
The  best  mode  of  removing  these  impurities 
is  to  concentrate  the  solution  considerably  ; 
add  oil  of  vitriol  to  it  when  cool,  as  long  as 
a  precipitate  of  sulphate  of  calcium  sepa- 
rates ;  strain  through  linen,  after  dilution 
with  water;  evaporate  again  ;  once  more  add 
oil  of  vitriol  as  long  as  a  precipitate  is 
produced  ;  separate  this  precipitate  by  fil- 
tration, and  drive  off  the  sulphuric  acid  by 
evaporating  till  the  heat  rises  to  redness. 
The  residue  is  free  from  lime  and  sulphuric 
acid,  but  still  contains  magnesia  and  soda. 
The  greater  part  of  these  impurities  may 
be  removed  by  dissolving  the  glassy  residue 
of  the  last  operation  in  boiling  water,  con- 
centrating the  clear  solution,  and  keeping 
it  for  half  an  hour  at  the  temperature 
of  600°.  A  white  powder  then  separates  in 
considerable  quantity,  consisting  of  phos- 
phate of  magnesium  and  sodium.  The 
syrupy  mass  is  then  left  to  cool,  afterwards 
dissolved  in  cold  water,  and  the  liquid  fil- 
tered. The  solution  thus  obtained  is  nearly- 
pure,  but  still  contains  small  quantities  of 
magnesia  and  soda,  which  are  extremely 
difficult  to  separate.  In  fact,  to  obtain  a 
perfectly  pure  acid,  recourse  must  be  had 
to  one  of  the  methods  previously  described. 
This  last  method  is,  however,  by  far  the 
most  economical  for  preparing  the  acid  on 
a  large  scale,  when  absolute  purity  is  not 
required. 

A  dilute  solution  of  phosphoric  acid  forms 
a  thin,  watery  liquid  ;  but  at  a  certain 
degree  of  concentration,  it  becomes  thick 
and  syrupy,  and  then  begins  to  act  on  the 
glazing  of  the  porcelain  vessels  in  which  it 
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is  evaporated,  whereby  the  acid  is  rendered 
impure,  and  the  vessels  destroyed.  For 
this  reason,  it  is  necessary  to  finish  the 
concentration  in  a  platinum  crucible ;  more- 
over, when  the  water  is  nearly  expelled, 
and  the  heat  rises  to  redness,  the  crucible 
must  be  covered  with  its  lid ;  for  if  it  be 
left  open,  a  considerable  quantity  of  phos- 
phoric acid  will  volatilize  with  the  last  por- 
tions of  water. 

The  residue,  after  some  hours'  ignition 
in  the  closed  crucible,  forms  a  thick  viscid 
mass,  which,  on  cooling,  solidifies  in  the 
form  of  a  hard  transparent  glass,  totally 
destitute  of  crystalline  structure.  This  sub- 
stance is  called  glacial  phosphoric  acid  ;  it  is 
a  hydrate  containing  1  part  (1  eq.)  of  hydro- 
gen, 32  parts  (1  eq.)  of  phosphorus,  and  48 
parts  (6  eq.)  of  oxygen,  and  may  be  re- 
garded as  HO  .  P05,  or  rather  as  HP06. 
This  hydrate  does  not  volatilize  below  a 
white  heat,  and  no  degree  of  heat  whatever 
will  convert  it  into  the  anhydrous  com- 
pound P05 ;  the  hydrogen  which  it  contains 
can  only  be  removed  by  the  substitution  of 
another  metal  in  its  place. 

Phosphates. — When  the  glacial  acid  just 
mentioned,  or  the  anhydrous  compound 
P05  is  dissolved  in  cold  water,  and  the 
solution  mixed  with  nitrate  of  silver,  a 
white  precipitate  of  phosphate  of  silver  is 
formed,  containing  108  parts  (1  eq.)  of  sil- 
ver, 32  parts  (1  eq.)  of  phosphorus,  and  48 
parts  (6  eq.)  of  oxygen.  This  salt,  whose 
formula  is  AgP06,  is  evidently  formed  by 
the  substitution  of  silver  for  hydrogen  in 
the  hydrate  HP06: 

HP06  +  AgN06  =  AgP06  +  HN06. 
But  if  the  solution  of  the  acid  be  boiled, 
and  then  mixed  with  the  nitrate  of  silver, 
a  yellow  precipitate  is  formed,  containing 
324  parts  (3  eq.)  of  silver,  32  parts  (1  eq.) 
of  phosphorus,  and  64  parts  (8  eq.)  of 
oxygen.  From  this  we  conclude,  that  the 
hydrate  HP06,when  boiled,  takes  up  two 
additional  equivalents  of  hydrogen  and  oxy- 
gen, whereby  it  is  transformed  into  a  new 
hydrated  acid,  H3  P08  ;  and  this,  by  the 
substitution  of  silver  for  hydrogen,  is  con- 
verted into  the  yellow  salt  just  mentioned  : 

H3  P08  +  3  Ag  N06  =  Ag3  P08  + 
3  HN06. 
The  formation  of  these  precipitates  is  facili- 
tated by  the  addition  of  a  small  quantity  of 
ammonia,  to  neutralize  the  free  nitric  acid, 


which  will  otherwise  hold  the  greater  part 
of  the  phosphate  of  silver  in  solution. 

The  hydrate  H3  P08  (which  might  abo 
be  regarded  as  3  HO  .  P05),  may  be  ob- 
tained in  crystals  by  evaporating  its  solution 
to  a  thin  syrup,  and  leaving  it  for  some 
time  in  a  cold  place. 

There  is  also  another  hydrate,  interme- 
diate between  the  two  just  mentioned,  and 
having  a  composition  expressed  by  the  for- 
mula H2P07.  This  hydrate  may  likewise 
be  obtained  in  definite  crystals,  and  its 
solution  yields,  with  nitrate  of  silver,  a 
white  precipitate,  containing  Ag2  P07. 

It  appears,  then,  that  phosphoric  acid 
forms  three  classes  of  salts,  containing  re- 
spectively, one,  two,  and  three  equivalents  of 
metal.  Of  these,  the  third,  being  the  most 
common,  and  those  which  have  been  longest 
known,  are  called  Ordinary  phosphates,  or 
simply,  Phosphates ;  the  second,  which  are 
formed  from  the  third  by  the  action  of  heat, 
are  called  Pyrophosphates,  (from  irvp,  fire)  ; 
and  the  first  are  called  Metaphosphates,  a 
term  which  simply  points  out  their  re- 
semblance to  the  ordinary  phosphates,  (the 
prefix  p.€Ta,  denoting  resemblance.)  The 
general  formula  of  these  three  classes  of 
salts  are  as  follows  : — 

Metaphosphates  —  MP06,  or  MO.P05 
Pyrophosphates  — M2P07,  or  2  MO  .  POs 
Ord.  Phosphates— M3P08,  or  3  MO  .  P05 

The  hydrated  acids,  HP06,  HaP07,  and 
H3P08,  are  distinguished  by  the  corres- 
ponding names  of  Metaphosphoric,  Pyrophos- 
phoric,  and  Ordinary  Phosphoric  acid.  They 
may  also  be  called  Metaphosphate,  Pyro- 
phosphate, and  Ordinary  Phosphate  of  Hydro- 
gen. The  last  is  distinguished  from  the 
other  two  by  the  yellow  precipitate  which  it 
forms  with  nitrate  of  silver  ;  and  metaphos- 
phoric acid  is  distinguished  by  forming  a 
white  precipitate  with  a  solution  of  white  of 
egg,  which  the  other  two  acids  do  not.  I 
now  proceed  to  the  special  description  of 
the  three  classes  of  phosphates. 

1.  Ordinary  or  Terbasic  Phosphates. — 
These  salts  are  formed  by  the  substitution 
of  one,  two,  or  three  eqs.  of  a  metal,  for  the 
corresponding  quantity  of  hydrogen  in  or- 
dinary phosphoric  acid.  Thus,  if  an  aque- 
ous solution,  containing  99  parts,  or  1  eq. 
of  that  compound  (H3P08),  be  mixed  with 
a  solution  containing  31  parts  (1  eq.)  of 
soda  (NaO),  and  the  liquid  evaporated,  a 
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crystalline  salt  is  obtained,  containing 
NaH2.P08.  This  salt  is  formed  by  the 
substitution  of  1  eq.  of  sodium,  for  1  eq. 
of  hydrogen,  the  other  two  eqs.  of  hydro- 
gen remaining  unaltered.  Its  solution  is 
strongly  acid  to  test-paper  ;  hence  it  is 
called  the  Acid  phosphate  of  sodium.  If  now 
another  eq.  of  soda  be  added  to  the  acid 
solution,  a  new  salt  is  formed,  which  yields 
large  crystals,  containing  Na.2H  .  P08  ;  in 
this  case,  two  eqs.  of  hydrogen  in  the  com- 
pound H3  P08  are  replaced  by  sodium. 
The  solution  of  this  salt  is  nearly  neutral 
to  test-paper,  giving  only  a  slight  alkaline 
reaction  ;  hence  it  is  called,  Neutral  phos- 
phate of  sodium.  Lastly,  if  the  solution  of 
phosphoric  acid  be  mixed  with  three  eqs.  of 
soda,  a  third  salt  is  obtained,  in  which  all 
the  hydrogen  is  replaced  by  sodium,  so  that 
its  composition  is  Na3P08.  The  solution 
of  this  salt  is  strongly  alkaline  to  test- 
paper  ;  hence  it  is  called  Basic  phosphate  of 
sodium.  Potassium  and  ammonium  like- 
wise form  acid,  neutral,  and  basic  phos- 
phates, of  similar  composition. 

The  phosphates  of  potassium,  sodium, 
and  ammonium,  are  all  soluble  in  water. 
Of  the  other  metals,  the  acid  phosphates 
are  more  or  less  soluble ;  the  neutral 
phosphates  insoluble,  or  very  sparingly 
soluble;  and  the  basic  phosphates  quite 
insoluble  in  water.  They  are  all  soluble, 
however,  in  nitric  acid,  and  many  in  hy- 
drochloric and  acetic  acid ;  in  fact,  these 
acids  deprive  them  of  part  of  their  base, 
and  convert  them  into  acid  phosphates, 
which  are  soluble. 

Insoluble  basic  phosphates  may  be  formed 
by  mixing  a  soluble,  basic,  or  neutral  phos- 
phate— that  of  sodium,  for  example — with 
a  soluble  salt  of  another  metal;  thus,  on 
mixing  solutions  of  basic  phosphate  of 
soda  and  nitrate  of  silver,  a  yellow  precipi- 
tate of  basic  phosphate  of  silver  is  formed, 
and  nitrate  of  sodium  remains  in  solution. 
Thus  :— 
Na3  P08  +  3  Ag  NOe  =  Ag3  P08  + 

3  Na  N06. 
Neutral  phosphate  of  sodium,  with  nitrate 
of  silver,  yields  the  same  yellow  precipi- 
tate, together  with  a  solution  of  nitrate  of 
sodium,  and  free  nitric  acid  (  nitrate  of  hy- 
drogen) ;  thus; — 

Na2  HP08  +  3  Ag  N06  =  Ag3  P03 
+  2NaNQe  +  HN06. 


Basic  phosphates  are  also  formed  when 
anhydrous  phosphoric  acid,  or  either  of 
the  solid  hydrates,  is  heated  to  redness 
with  3  eqs.,  or  more,  of  a  metallic  oxide  ; 
thus,  with  glacial  phosphoric  acid  (HP06) 
and  soda,  we  have — 

HP06  +  3  NaO  =  Na3  P08  +  HO, 

the   wrater    being   of  course  driven  off  in 
vapour. 

Insoluble  neutral  phosphates  (but  few 
of  which,  however,  exist),  are  also  formed 
by  precipitation ;  thus,  on  mixing  chloride 
of  manganese  with  neutral  phosphate  of 
soda,  a  white  precipitate  of  neutral  phos- 
phate of  manganese  is  formed,  and  chloride 
of  sodium  remains  in  solution  ;  thus  : — 

Na2H  P08  +  2  MnCl  =  Mn2H  P08 
+  2  Na  CI. 

The  acid  phosphates  are  formed  by  dis- 
solving the  neutral,  or  basic  phosphates, 
in  phosphoric  acid. 

Solutions  of  the  ordinary  phosphates  give 
white  precipitates  with  chloride  of  barium 
and  acetate  of  lead;  and  a  yellow  precipi- 
tate with  nitrate  of  silver:  all  these  pre- 
cipitates being  soluble  in  nitric  acid.  They 
also  form  a  white  crystalline  precipitate, 
on  mixing  the  solution  with  sal-ammoniac, 
excess  of  ammonia,  and  a  few  drops  of  sul- 
phate of  magnesium.  The  precipitate, 
thus  formed,  is  a  phosphate  of  magnesium 
and  ammonium,  having  the  composition 
Mg2  NH4.  P08.  It  is  the  most  insoluble 
of  all  the  phosphates,  and  therefore  affords 
an  excellent  test  for  the  presence  of  phos- 
phoric acid.  The  addition  of  sal-ammoniac 
is  necessary,  because  ammonia,  added  to  a 
solution  of  sulphate  of  magnesium,  throws 
down  a  white  precipitate  of  magnesia  ;  and 
this  precipitate,  which  is  soluble  in  sal- 
ammoniac,  might,  if  that  substance  were 
not  added,  be  mistaken  for  an  indication 
of  phosphoric  acid,  when  that  compound 
was  not  really  present. 

If  the  solution  to  be  tested  for  phos- 
phoric acid  contains  no  other  metal  than 
potassium,  sodium,  or  ammonium  (the 
phosphates  of  which  are  soluble  in  water), 
the  preceding  tests  may  be  at  once  applied  ; 
but  if  other  metals,  such  as  lead,  copper, 
or  barium,  be  present,  whose  phosphates 
are  insoluble  in  water,  and  can  only  be 
held  in  solution  by  nitric  or  hydrochloric 
acid,  those  metals  must  first  be  got  rid  of, 
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because  the  presence  of  the  free  acid  neces- 
sary to  hold  them  in  solution,  will  interfere 
with  the  action  of  the  tests  ;  thus,  copper 
or  lead  may  be  thrown  down  by  sulphu- 
retted hydrogen  ;  iron  by  sulphide  of  am- 
monium ;  barium  by  sulphuric  acid,  &c. 
This  matter  will  be  more  fully  explained 
hereafter. 

2.  Pyrophosphates. — These  salts  are  also 
divided  into  two  classes,  viz.,  Neutral  pyro- 
phosphates, containing  2  equivalents  of  an 
ordinary  metal,  (M2  P07) ;  and  Acid  pyro- 
phosphates, containing  1  eq.  of  an  ordinary 
metal,  and  1  eq.  of  hydrogen,  (MH  .  P07). 
Thus,  when  a  solution  of  pyrophosphoric 
acid  is  mixed  with  1  eq.  of  soda,  a  salt  is 
formed,  containing  NaH  ,  P07,  and  the 
addition  of  a  second  eq.  of  soda  forms  the 
salt  Na2P07.  The  pyrophosphates  of 
potassium,  sodium,  and  ammonium,  are  all 
soluble  in  water.  Of  other  metals,  the 
neutral  pyrophosphates  are  insoluble,  the 
acid  salts  soluble  in  water;  they  are  all 
soluble  in  nitric  acid. 

Neutral  pyrophosphates  are  also  formed  : 
(1.)  When  phosphoric  acid,  either  anhy- 
drous or  hydrated,  is  heated  to  redness  with 
2  eqs.  of  a  metallic  oxide  ;  (2.)  When  a  neu- 
tral ordinary  phosphate,  as  that  of  sodium 
(Na2  H  .  P08),  is  heated  to  redness  ;  1  eq. 
of  hydrogen  and  1  eq.  of  oxygen  then  go 
off  in  the  form  of  water,  and  there  remains 
Na2  P07.  Insoluble  pyrophosphates  are 
also  formed  by  precipitation  ;  thus,  on 
mixing  a  solution  of  pyrophosphate  of  so- 
dium with  nitrate  of  lead,  we  obtain  a 
white  precipitate  of  pyrophosphate  of  lead  : 

Na2  P07  +  2  Pb  NOe  =  Pb2  P07  + 
2  Na  N06. 

If  this  precipitate  be  suspended  in  water 
through  which  sulphuretted  hydrogen  gas 
is  passed,  it  will  be  converted  into  black 
sulphide  of  lead,  and  a  solution  of  pyro- 
phosphoric acid  will  be  formed  :  thus 

Pb2  P07  +  2  HS  =  2  PbS  +  H2  P07. 

This  solution,  when  concentrated  to  a  thin 
syrup  and  left  to  cool,  yields  the  hydrate 
in  crystals. 

Solutions  of  the  pyrophosphates  yield 
a  white  precipitate  with  nitrate  of  silver. 
When  mixed  with  chloride  of  ammonium, 
excess  of  ammonia,  and  sulphate  of  mag- 
nesium, they  form  a  white  crystalline  pre- 
cipitate,   which,   however,  dissolves  com- 


pletely on  the  addition  of  a  large  quantity 
of  water.  These  two  characters  distinguish 
the  pyrophosphates  from  the  ordinary  phos- 
phates. 

3.  Metaphosphates. — These  salts  are  formed 
when  a  solution  of  metaphosphoric  acid  is 
brought  into  contact  with  a  metallic  oxide 
or  carbonate;  when  the  solid  acid,  either 
anhydrous  or  hydrated,  is  heated  to  redness 
with  1  cq.  of  a  metallic  oxide ;  and  when 
an  ordinary  acid  phosphate — NaH2  .  P08, 
for  instance — is  heated  to  redness.  In  this 
case,  2  eqs.  of  oxygen  and  hydrogen  go  off 
as  water,  and  there  remains  the  compound 
Na  P06.  The  metaphosphates  of  potas- 
sium, sodium,  and  ammonium,  are  soluble 
in  water — all  others  are  insoluble ;  even 
the  potassium-salt  is  but  sparingly  soluble. 
The  insoluble  metaphosphates  may  also  be 
formed  by  precipitation. 

Solutions  of  the  metaphosphates  yield  a 
white  precipitate  with  nitrate  of  silver. 
When  mixed  with  ammonia,  chloride  of 
ammonium,  and  sulphate  of  magnesium, 
they  yield  a  slight  precipitate,  which,  how- 
ever, dissolves  on  the  addition  of  more 
water.  These  characters  distinguish  the 
metaphosphates  from  the  ordinary  phos- 
phates. From  the  pyrophosphates  they 
are  distinguished  by  forming  a  white  pre- 
cipitate with  a  solution  of  white  of  egg, 
after  the  addition  of  acetic  acid. 

Metaphosphoric  acid  and  the  metaphos- 
phates exhibit  certain  differences  in  their 
properties,  according  to  the  manner  in 
which  they  are  formed  ;  but  these  differences 
are  not  of  sufficient  importance  to  occupy 
us  at  present.  I  may  mention,  however, 
that  by  heating  various  salts,  chlorides, 
nitrates,  sulphates,  carbonates,  &c,  with 
excess  of  phosphoric  acid,  a  peculiar  class 
of  metaphosphates  is  formed,  which  are 
all — even  those  of  potassium  and  sodium- 
insoluble  in  water  and  in  acids. 

There  are  likewise  two  classes  of  phos- 
phates, intermediate  in  composition  be- 
tween the  pyrophosphates  and  the  meta- 
phosphates ;  we  shall  consider  them  in 
treating  of  the  sodium-salts. 

You  will  see,  from  the  preceding  obser- 
vations, that  phosphoric  acid  is  especially 
remarkable  for  the  number  of  modifications 
of  which  it  is  susceptible,  and  for  the  great 
facility  with  which  these  modifications  are 
converted  one  into  the  other.  Of  these 
modifications,  ordinary  phosphoric  acid  is 
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by  far  the  most  important,  being,  in  fact, 
the  form  in  which  phosphoric  acid  most 
frequently  presents  itself  in  the  course  of 
investigation. 

I  have  already  spoken  of  the  frequent 
occurrence  of  phosphoric  acid  in  nature 
(p.  69).  All  the  native  phosphates  are  of 
the  ordinary,  or  terbasic  class.  The  most 
abundant  of  them  is  the  phosphate  of  cal- 
cium, which  occurs  in  a  great  number  of 
localities,  sometimes  pure,  but  more  fre- 
quently associated  with  other  minerals. 
A  large  vein  of  a  mineral  containing  a 
considerable  quantity  of  phosphate  of  cal- 
cium, and  extending  for  many  miles,  occurs 
in  the  neighbourhood  of  Estremadura,  in 
Spain.  Phosphoric  acid  is  also  found  as- 
sociated with  nearly  all  the  other  metals. 
The  native  phosphates  are  insoluble  in 
water,  but  soluble  in  nitric  acid. 

Phosphoric  acid  derives  its  chief  impor- 
tance from  its  existence  in  bone,  and 
other  parts  of  the  animal  structure.  Now, 
as  animals  derive  all  their  nourishment, 
directly  or  indirectly,  from  the  vegetable 
kingdom,  it  is  evident  that  the  same  com- 
pound must  also  exist  in  plants.  In  fact, 
nearly  all  parts  of  a  plant,  when  reduced 
to  ashes,  yield  a  residue  containing  con- 
siderable quantities  of  phosphoric  acid, 
associated  with  calcium,  magnesium,  and 
iron ;  and  these  earthy  phosphates  are 
always  most  abundant  in  those  parts  of  the 
plants  which  are  richest  in  nitrogen — that 
is  to  say,  in  the  seeds  ;  the  grain  of  wheat, 
barley,  and  oats,  contains  very  large  quan- 
tities of  these  phosphates.  Moreover,  the 
occurrence  of  these  phosphates  is  not  in- 
different or  accidental ;  they  are  absolutely 
necessary  to  the  growth  of  the  plant,  and 
especially  to  the  development  of  those  parts 
which  contain  the  largest  proportion  of 
nitrogen,  and  are,  therefore,  most  directly 
fitted  for  animal  food  (see  p.  43).  Hence 
you  may  easily  understand  that  the  presence 
of  phosphoric  acid  in  a  soil  is  essential  to 
its  fertility;  and  that  those  plants  which 
are  cultivated  for  animal  food,  must  rapidly 
exhaust  the  soil  of  this  constituent,  and 
render  its  frequent  renewal  a  matter  of 
necessity.  This  is  one  of  the  causes  of  the 
great  value  of  animal  manure,  which  always 
contains  a  very  large  proportion  of  phos- 
phoric acid.  For  all  parts  of  the  animal  body 
are  in  a  constant  state  of  decay  and  repara- 
tion, these  continual  changes  being,  in  fact, 


essential  to  the  very  existence  of  life.  The 
organic  matter  is  gradually  burnt  away  by 
the  oxygen  taken  into  the  lungs,  and  thence 
conveyed  by  the  blood  to  all  parts  of  the 
body  ;  and  the  inorganic  matter  (including- 
the  phosphates),  which  is  mixed  with  the 
organic  tissues  in  all  parts,  remains  un- 
consumed — just  as  when  the  same  tissues 
are  burned  in  an  ordinary  fire — and  passes 
off  in  the  evacuations.  Hence  the  appli- 
cation of  animal  manure  actually  restores 
to  the  soil  the  very  inorganic  materials 
which  the  growth  of  the  plants  has  removed 
from  it ;  and  hence  also  the  vast  impor- 
tance, in  a  thickly  populated  country,  of 
preserving  the  sewage  matters  of  large 
towns,  instead  of  allowing  it  to  run  to 
waste,  and  pollute  the  air  and  the  water 
of  our  rivers.  Ground  bones,  from  the 
large  quantity  of  phosphoric  acid  which 
they  contain,  likewise  form  an  excellent 
manure  for  many  crops.  Lately,  also,  the 
fossil  bones  of  animals,  which  are  veryr 
abundant  in  certain  localities,  have  been 
extensively  used  for  the  same  purpose. 
The  bone-dust  is  most  efficacious  as  a 
manure  when  mixed  with  dilute  sulphuric- 
acid,  which  converts  the  insoluble  phos- 
phate of  the  bones  into  soluble  acid  phos- 
phate, and  thereby  facilitates  its  absorption 
by  the  roots  of  the  plants. 

It  appears  from  the  explanations  just 
given,  that  phosphoric  acid,  like  the  other 
substances  which  enter  into  the  composi- 
tion of  organic  structures,  performs  a  con- 
tinual circuit,  from  the  plant  to  the  animal, 
and  from  the  animal  to  the  plant  again. 
But  whence  is  it  ultimately  derived  1  To 
this  question  we  are  able  to  return  a 
satisfactory  answer.  For  phosphoric  acid 
is  found  in  the  oldest  rocks  composing  the 
crust  of  the  earth — granite,  porphyry,  &c. — 
and  likewise  in  the  lavas  and  other  for- 
mations thrown  up  from  the  interior  by 
volcanic  action.  Now  it  is  by  the  disin- 
tegration of  these  rocks,  and  of  others 
derived  from  them,  that  soils  are  formed  ; 
whence  we  may  conclude  that  the  phos- 
phoric acid  with  which  organic  bodies  are 
supplied,  is  ultimately  derived  from  the 
interior  of  the  earth — and  that  the  disin- 
tegration of  the  ancient  rocks — a  process 
always  going  on — is  constantly  furnishing 
a  fresh  supply,  to  meet  the  demands  of 
a  continually  increasing  number  of  living 
beings. 
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FROM  THE  FRENCH  OF  DEGERANDO. 

Geometry  teaches  us  that  the  curve  of 
the  hyperbola  constantly  approaches  the 
asymptote  without  ever  touching  it.  Such 
is  the  image  of  man's  condition  on  the 
earth  in  relation  to  his  strivings  after  per- 
fection. But  though  it  is  certain  that  he 
can  never  obtain  it  in  this  life,  yet  his 
nature  and  his  destiny  incessantly  urge 
him  to  approach  it.  It  is  this  characteristic 
that  distinguishes  all  truly  noble  and 
devoted  men.  Their  looks  are  ever  directed 
forward  ;  their  steps  are  ever  progressive ; 
their  career  is  prospectively  indefinite,  so 
that  in  them  youth  is  ever  renewed.  Their  life 
is  animated  with  an  ever-living  and  power- 
ful motive,  and  gilded  with  the  loftiest  hopes. 
It  is  a  sure  mark  of  mediocrity  in  all 
things,  in  morals  as  well  as  in  the  arts,  when 
a  man  is  satisfied  with  himself,  and  sees 
nothing  beyond  the  narrow  limits  in  which  he 
is  imprisoned.  Vulgar  minds  are  annoyed 
by  the  presence  of  that  which  is  superior  to 
them,  and  take  fright  if  they  are  urged  to  a 
noble  and  generous  course  ;  they  seek  their 
security  in  sloth,  their  happiness  in  tor- 
pidity ;  they  have  a  thousand  things  to 
urge  against  progression,  for  they  instinc- 
tively feel  that  it  implies  effort ;  they 
affect  a  contempt  for  what  is  above  them, 
so  that  their  vanity  is  gratified  while  yield- 
ing to  their  idleness.  They  have  a  genius 
for  conceiving  impossibilites,  and  an  elo- 
quence in  urging  obstacles;  they  profess  a 
sort  of  worship  for  boundaries.  To  the  eyes 
of  certain  men,  a  stationary  condition  is 
the  beau  ideal  of  prudence  and  wisdom ;  they 
confound  stagnation  with  perseverance, 
condemn  all  progress  as  temerity,  all  hope 
as  illusion.  It  is  thus  that  we  become 
fixtures,  shut  up  and  imprisoned  in  a  sort 
of  mechanical  existence,  where  the  only 
motive  for  action  is  the  continuation  of 
what  is  already  begun — where  we  confirm 
and  encourage  ourselves  in  error,  in  faults 
and  in  weaknesses,  as  if  some  irrevocable 
decree  had  gone  forth  to  prevent  us  ever 
getting  rid  of  these  evils.  All  becomes 
congealed,  coagulated,  paralyzed  ;  man  be- 
comes a  sort  of  fossil ;  the  good  that  he 
does  is  deprived  of  all  grace;  habits  take 
the  place  of  feelings,  and  routine  dispenses 
with   resolutions.     "We  do  not  act,  we  are 


borne  along ;  we  revolve  in  the  same  circle 
without  feeling  the  want  of  living  motives 
to  action.  We  think  we  remain  stationary  ; 
but  in  morals  there  is  no  such  thing :  he 
who  does  not  advance,  retrogrades :  every  day 
brings  with  it  losses  which  must  be  made 
up  by  new  acquisitions :  we  maintain  our- 
selves at  the  same  point  only  by  a  vigilance 
that  leads  to  constant  regeneration.  If  we 
are  indifferent,  we  fall.  A  learned  man  may 
cease  to  acquire,  but  he  does  not  cease  to 
forget.  By  mechanically  repeating  the 
same  actions  they  are  deprived,  as  it  were, 
of  their  life's  blood  ;  and  actions  which  ap- 
pear praiseworthy  cease  to  have  any  merit 
whatever. 

What,  then,  is  this  compact  so  constantly 
made  with  mediocrity  ?  what  do  we  do  ? 
what  pretensions  have  we?  what  idea  have 
we  formed  of  our  final  destiny  ?  have  we 
any  destiny  at  all  1  Do  we  not  hear  from 
the  depths  of  our  being  a  voice  that  calls 
upon  us  to  advance,  to  elevate  ourselves? 
Do  we  fancy  ourselves  estimable  beings  1 
regular  perhaps,  but  truly  virtuous.  No,  no, 
not  so.  Do  we  think  ourselves  in  security  ? 
vain  thought !  What  new  circumstances 
may  occur!  how  many  unforeseen  difficulties 
may  spring  up  under  our  feet  I  who  shall 
guide  us  ?  how  shall  we  be  able  to  meet 
them  ?  Let  us  not  imagine  that  God  will 
speeially  exempt  us  from  the  vicissitudes 
of  nature,  from  strong  temptations,  and  from 
situations  of  peril. 

Our  natural  love  of  goodness  does  not 
readily  submit  to  so  regular  and  fixed  a 
mode  of  proceeding;  by  its  very  nature  it 
is  active,  and  expansive,  and  seeks  occasion 
for  exercise.  To  say  that  in  the  doing  of 
good  we  are  prescribed  by  limits  which  we 
do  not  even  wish  to  pass,  is  to  say  that 
we  are  not  actuated  by  a  true  love  of  good- 
ness at  all.  Such  an  avowal  involves  a  con- 
tradiction. To  say  that  we  will  stop  at  any 
determinate  point  in  our  career,  is  to  confess 
an  ignorance  of  the  motives  that  have  urged 
us  to  that  point  itself;  if  they  had  been 
understood  and  felt,  we  should  have  been 
urged  beyond  the  assigned  limit. 

So  far  from  repelling  the  idea  of  progress 
as  involving  fatigue  and  labour,  experience 
soon  teaches  us  that  the  practice  of  duty 
becomes  more  easy  and  more  delightful  in 
proportion  as  we  advance  towards  the  good  ; 
and  if  we  want  proof  of  this,  we  may  refer 
to  that  peace  of  mind  which  is  the  sweet 
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privilege  of  the  heart's  innocence,  and  which 
in  its  turn  lends  a  powerful  aid  to  the 
practice  of  good.  It  is  slothful  and  indif- 
ferent minds  that  feel  the  practice  of  duty 
to  be  a  task.  Such  is  the  close  intimacy 
which  exists  amongst  all  the  virtues,  that 
each  of  them,  as  acquired,  invites  its  com- 
panions, and  lends  them  the  support  and 
strength  it  has  gained.  This  progressive 
march  inspires  the  heart  of  man  with  a 
wondrous  joy  and  hilarity  ;  that  endows  him 
with  new  strength,  urges  him  to  action,  and 
aids  him  in  accomplishing  what  he  under- 
takes. Lassitude  is  found  only  in  the 
monotony  of  an  existence  without  an  aim. 
The  activity  of  an  existence  consecrated 
to  the  search  for  good,  finds  in  itself  both 
encouragement  raid  reward.  The  higher 
we  mount  in  the  regions  of  truth  and  virtue, 
the  more  our  horizon  extends  ;  and  the 
heights  that  successively  exhibit  themselves 
to  our  eyes,  will  be  at  once  guides,  and 
inspire  us  with  courage  to  proceed  still 
higher. 

It  is  true  that  great  things  are  never 
accomplished  without  strong  feeling  ;  but 
there  is  one  feeling  which  alone  will  enable 
us  to  achieve  the  greatest  works,  viz.  the 
love  of  goodness  itself.  The  natural  ten- 
dency of  the  mind  to  good,  is  to  virtue  what 
the  spirit  of  invention  is  to  the  arts. 


LOUIS   PHILIPPE  AND  MADAME 
DE  GENLIS. 

Few  lives  have  been  so  chequered  as  that 
of  Louis  Philippe ;  and  having  ourselves 
marked  the  vicissitudes  of  his  career — seen 
him  a  monarch  and  an  exile — we  turn  with 
very  great  interest  to  such  anecdotes  as  we 
chance  to  meet,  which  are  connected  with 
his  early  days.  From  Madame  de  Genlis's 
Memoirs  we  have  gleaned  several  ;  and  as 
he  was  placed  under  her  care  when  a  child, 
she  had  ample  opportunities  of  forming  an 
estimate  of  his  character  and  disposition — 
and  the  more  so,  from  the  entire  confidence 
which  he  reposed  in  her,  and  the  great 
depth  of  his  attachment  to  her.  So  strong 
was  this  attachment,  that  he  would  ever 
linger  by  her  side,  and  listen  in  rapt  atten- 
tion to  anything  she  said.  When  he  was 
growing  up,  so  absorbing  was  his  devotion 
to  her,  that  she  actually  expostulated  with 


him  on  an  attention  so  exclusive  as  to  pre- 
vent his  profiting  by  other  society.  At 
the  age  of  seventeen,  his  father  conceived 
that  his  education  was  completed,  and  took 
him  from  under  her  care,  and  removed  him, 
and  gave  him  an  establishment.  But  so 
high  was  the  value  which  Louis  Philippe 
set  upon  the  instructions  of  Madame  de 
Genlis,  that  he  wisely  determined  to  have 
the  advantage  of  them  for  another  year  ; 
and  for  that  space  of  time  he  went  regu- 
larly every  morning  to  take  lessons  from 
her.  That  one  so  attached,  and  who  so 
highly  appreciated  her  care,  should  have 
been  a  special  favourite,  is  no  wonder. 
She  describes  him  as  having  been  exceed- 
ingly mild  and  docile — perfectly  unaffected 
and  unpretending — despising  show,  and  all 
kind  of  ostentation — in  fact,  possessing 
those  qualities  which  seemed  to  fit  him 
most  for  bearing  the  reverses  of  fortune, 
and  a  disinterestedness,  and  total  freedom 
from  lcve  of  money,  that  is  so  engaging  in 
those  of  exalted  rank.  When  he  was  a 
boy,  he  determined  to  apply  the  pocket- 
money  with  which  he  was  supplied  solely 
to  charitable  purposes  ;  he  told  his  deter- 
mination to  Madame  de  Genlis  under  the 
seal  of  secresy,  and  entreated  her  advise  as 
to  the  best  mode  of  disposing  of  it.  Many 
were  the  proofs  which  he  gave  in  childhood 
of  a  warm  and  generous  heart.  In  the 
early  period  of  the  Revolution,  when  news 
was  brought  that  the  laws  of  primogeniture 
were  annulled,  he  embraced  the  Duke  of 
Montpensier  in  an  ecstacy  of  joy,  exclaim- 
ing, u  Oh,  how  delighted  I  am  !  '*'  the  feel- 
ing that  there  was  a  perfect  equality  in  the 
situation  of  him  and  of  his  brother,  was  a 
pure  and  noble  gratification  to  his  disin- 
terested nature.  When  travelling  with  her 
pupils,  Madame  de  Genlis  reached  Pontor- 
san,  where  they  changed  horses  that  they 
might  pursue  their  way  to  Monte  Sainte 
Michael,  a  distance  of  three  leagues.  She 
describes  their  approach  to  the  fort  as 
having  been  most  striking.  From  the  bad- 
ness of  the  road,  they  were  obliged  to  alight 
repeatedly  from  the  carriage,  so  that  they 
walked  most  part  of  the  way.  Madame  de 
Genlis  mentions,  that  to  reach  St.  Michael's, 
the  time  must  be  seized  when  the  sea  is 
retreating  from  the  shore.  It  had  retired 
for  some  hours  when  she  and  her  party 
arrived  there.  Night  had  fallen  when  they 
reached  the  naked  beach  ;    guides  bearing 
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lighted  torches  accompanied  them,  uttering 
fearful  cries  to  warn  them  to  avoid  the 
many  dangerous  holes  which  lay  in  their 
way  ;  and,  to  steer  clear  of  them,  they  were 
obliged  to  make  long  windings.  The  fort 
was  illuminated  to  welcome  the  princes  ; 
but  though  it  constantly  appeared  quite 
close  to  them,  the  circuitous  course  which 
they  were  obliged  to  take  to  avoid  danger, 
again  threw  it  into  the  distance.  The 
immense  height  of  the  rock — its  gloomy 
aspect — the  venerable  appearance  of  the  cita- 
del— all  inspired  a  feeling  of  indescribable 
melancholy,  which  was  heightened  by  the 
dull  sound  of  the  bells  from  afar,  which 
were  pealing  in  honour  of  the  royal  visitors. 
They  entered  the  fort,  where  some  of  the 
peasantry,  dressed  as  soldiers,  and  (for  in 
peace  it  was  without  troops,  and  the  Prior 
was  its  commandant),  bearing  arms,  awaited 
the  arrival  of  the  princes.  After  passing 
the  fortress,  they  entered  the  miserable 
town,  which  was  so  rugged,  steep,  and  nar- 
row, that  they  could  only  make  their  way 
through  it  on  foot.  Every  house  was  lit 
up,  and  the  inhabitants  stood  at  their  doors 
to  salute  the  princes.  But  the  worst  part 
of  the  climbing  was  yet  to  be  accomplished 
before  they  could  reach  the  church,  which 
they  were  anxious  to  see.  They  traversed 
the  steep  town,  attended  by  all  the  monks, 
and  the  people  carrying  lanterns  to  light 
them  on  their  way.  They  had  now  to 
ascend  about  four  hundred  steps,  more  dif- 
ficult from  their  steepness,  and  from  being- 
covered  with  grass  and  briers.  The  climb- 
ing was  painfully  fatiguing,  for  though  at 
distances  there  were  landing-places,  they 
only  served  to  allow  time  to  draw  breath  ; 
but  afforded  no  place  to  rest,  they  were  so 
overgrown  with  briers.  At  length  they  ar- 
rived at  the  large  handsome  church.  They 
were  now  in  the  convent;  and  having  tra- 
versed the  aisles  of  the  church,  they  had 
again  to  mount  stairs  leading  to  the  apart- 
ments. There  were  twelve  monks ;  and, 
as  far  as  Madame  de  Genlis  could  gather 
from  them,  they  endeavoured  to  alleviate 
the  sufferings  of  the  prisoners.  -They  as- 
serted that  none  were  ever  confined  there, 
but  by  the  special  order  of  the  king. 
Madame  de  Genlis  questioned  them  about 
the  famous  iron  cage.  They  informed  her 
that  she  was  under  a  mistake  in  supposing 
that  the  cage  was  iron  ;  they  described  it 
as  being  made  of  enormous  logs  of  wood, 


between  which  were  interstices  of  the  width 
of  three  or  four  fingers.     They  assured  her 
that  fifteen  years  had  elapsed  since  any  pri- 
soner had  been  permanently  confined  there; 
but  that  sometimes  one,  when  riotous,  was 
locked  up  there  for  the  space  of  four  and 
twenty,  or  forty-eight  hours.      The  prior 
declared  that  it  was  his  intention,  at  some 
future    day,   to    destroy   that  monument  of 
cruelty,  whose  damp  and  noisome  air  was 
fearfully  injurious.      The  young  pupils  of 
Madame  de  Genlis  entreated  that  it  might 
be  destroyed  in  their  presence.     The  prior 
said,  that  as  the  Count  d'Artois,  when  he 
had  been  at  Sainte  Michael,  had  directed 
that  it  should  be  demolished,  he  felt  him- 
self at  liberty  to  destroy  it,  and  would  there- 
fore gratify  the  princes  the  next  morning. 
Accordingly,  a  few  hours  before  their  de- 
parture, the   travellers  were  summoned  to 
witness  its  destruction.    The  prior  and  Louis 
Philippe  were  followed  by  the  monks,  two 
carpenters,  and  the  greater  number  of  the 
prisoners,  whose  presence  had   been    per- 
mitted at  the  earnest  request  of  Madame  de 
Genlis  and  her  pupils.     In  order  to  reach  the 
spot  where  the  dreadful  cage  was  deposited, 
they  were  obliged  to  make  their  way  along 
dark  and  dreary  caverns  which  led  to  it;  and 
it  was  necessary  to  have  lighted  flambeaux 
as   they  traversed  along  the  gloomy  way. 
At  length,  they  descended  by  some  steps 
into  a  still  more  savage  cave  ;   the  cage  lay 
before  them,  in  the  midst  of  such  damps, 
that  the  water  was  seen  to  pour  from  be- 
neath it.     Louis  Philippe,  eager  to  see  it 
utterly  destroyed,  struck  the  first  blow  with 
his  axe  ;  his  energy,  and  the  expression  of 
his  countenance,  showed  what  his  feelings 
were  at  that  moment.     The   acclamations 
of  triumph  and  delight  of  the  prisoners, 
as  they  saw  it  fall  to  pieces,  were  echoed 
through  the  gloomy  vaults ;  but  there  was 
one,  a  Swiss,  among  those  assembled,  who 
appeared  to  regard  the  work  with  regret. 
It  was  found  that  he  made  money  by  show- 
ing it  to  strangers — it  is  thus  but  too  com- 
mon to  have  our  better  feelings  influenced 
by  self-interest!     Louis  Philippe,  young 
as  he  was,  could  make  all   due  allowance 
for  this;    and  putting   ten  louis   into   the 
hand  of  the  Swiss,   "  Instead   of  showing 
the   cage   to   strangers,"    said   he ;    "  show 
where  it  stood,  and  where  it  was  destroyed, 
and    that    will    give    much   greater   plea- 
sure !  " — M.  A. 
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Solutions  to  Questions  on  Page  30. 
143 
1G0 


1  4**3  1  4-*? 

35.  Since  17s.  \0\d.  is of  £1,  it  appears  that  £3 weigh  one  ounce;    and 

160  *  160 

therefore  160  times  £3- — ,  or  £623,  might  be  coined  out  of  160  ounces :  this  is,  theie- 
160 

fore,  the  weight  required. 

36.  Join  OP,  and  let  the  tangent  at  B  meet  OP  in  J  ;  Join  BC. 
Then,  because  AC,  DB  are  perpendiculars  to  O 

DO,  AO  respectively,  therefore  a  circle  described 
on  OP  as  diameter  will  pass  through  the  points 
B  and  C.     (Euclid,  B.  iii.  Prop.  31.) 

Hence  the  angle  BOP  is  equal  to  the  angle 
BCP  (B.  iii.  Prop.  21).  But  the  angle  OBJ  is 
equal  to  the  angle  BCA  (B.  i.  Prop.  15,  and  iii. 
Prop.  32).  Therefore  (Axiom  1)  the  angle  OBJ 
is  equal  to  the  angle  BOJ,  and  the  side  OJ  to 
the  side  JB  (B.  i.  Prop.  6.) 

Hence  the  circle  described  with  centre  J  and 
distance  JO,  will  pass  through  B. 


But  OBP    is   a 


right   angle,   therefore    this 


circle  will  pass  through  P  ;  therefore  JO  is  equal 
to  J  P. 

Hence  it  is  proved  that  the  tangent  at  B 
bisects  the  line  OP. 

Similarly,  it  might  be  demonstrated  that  the 
tangent  at  C  bisects  the  line  OP. 

Hence  the  point  J,  in  the  straight  line  OP, 
is  the  point  of  intersection  of  the  tangents  at 
B  and  C.     q.e.d 

37.  Since  the  weight  of  the  cylinder  is  increased  by  Tsleo  Part  by  wrapping  the 
layer  of  gold  about  it,  it  is  plain  that  the  weight  of  that  layer  must  be  x38~go  °f  lne 
weight  of  the  silver  cylinder.  Hence,  if  we  calculate  the  weight  of  the  silver,  we  shall 
know  that  of  the  layer;  and  then  dividing  its  weight  so  determined  by  that  of  a  strip 
of  gold  of  the  same  width  and  thickness,  and  one  inch  in  length,  we  shall  find  the  length 
of  the  layer,  in  inches. 

Now  the  cubic  content  of  the  silver  will  evidently  be  found  by  subtracting  that  of 
a  cylinder  whose  radius  is  1J  (or  1*5)  inches,  from  that  of  another  whose  radius  is 
1|  -f  ff  (or  1*5  +  *88)  inches;  the  altitude  of  both  being  3  inches.  The  former 
volume  is 

3-1416  X  (1*5)2  X  3,  and  the  latter  is  3*1416  X  (1*5  +  *88)2  X  3,  cubic  inches. 

The  difference  of  these  is  3-1416  X   3  j(l*5  -f-  -88)2  —  (1*5)2  j  . 

By  applying  the  well-known  theorem — "  The  difference  of  the  squares  of  any  two 
numbers  is  equal  to  the  product  of  the  sum  and  difference  of  the  numbers,"  we  find 

(1-5  +  -88)2  —  (1-5)2  =  (1-5  +  -88  +  1'5)  .  (1*5  -f  *88  —  1*5)  =  3'88  X  '88. 
Wherefore  the  cubic  content  of  the  silver  cylinder  is  3*1416  X  3  X  3*88  X  '88. 
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If  we  take  the  weight  of  a  cubic  inch  of  silver  as  unity,  the  above  product  will  be 
the  expression  of  the  weight  of  the  hollow  cylinder.  Hence  the  weight  of  the  o-0ld 
layer  is 

1 
j-^^  X  3-1416  X  3  X  388  X  '88. 

Again,  the  cubic  content  of  a  strip  of  gold  one  inch  in  length,  three  inches  in  width, 
and  2IT53T2-5  inches  in  thickness,  is 

1 
1  X  3  X 


295312-5 


cubic  inches  ;  and  since,  if  the  weight  of  a  cubic  inch  of  silver  be  1,  that  of  a  cubic 
inch  of  gold  (according  to  the  data  of  the  question)  is  \%%,  it  follows  that  the  weight 
of  the  above  strip  is 

___1 194 

3   X    295312-5  X  105 

Hence  the  length  required  is 

T3J6Q  X  3-1416  X  3  X  3-88    x  gg 

3  x  smrfr*.*  x  m 


=  3-1416   X 


388  X  -88  x  295312-5  X  105 
13860  X  194 


__    (  388    X    88    x   2953125  X  105 

—  3-1416   X         1386  x  m  x  xoooOOO 

Or  separating  these  numbers  into  factors, 

4  X  97  X  8  X  11  X  (25)3  X9x7x3x5x7x3 


=  3-1416  X 


2  x  9  X  7  X  11  X  2  X  97  X  8  X  8  X  (25)^ 


and  erasing  the  factors  common  to  the  numerator  and  denominator  of  this  fraction,  it 
becomes 

3X5X7X3        3-1416 

3-1416  X * =  — z —  X  315  =  '3927  X  315 

o  o 

=  1237005 

Hence  the  length  of  the  layer  is,  approximately,  123*7005  inches — a  result  which 
may  be  relied  on  as  far  as  the  third  decimal  place  inclusive ;  for  the  difference  between 
3*1416  and  the  true  ratio,  viz.,  3'1415926,  &c,  is  less  than  '000007  ;  and  as  3-§-5  is  less  than 
40,  the  error  of  the  above  product  is  less  than  40  times  '000007,  or  less  than  '00028, 
which  will  not  affect  the  third  decimal  place. 


QUESTION   FOR   SOLUTION. 

44.  A  merchant  shipping  a  quantity  of  wheat  and  rye  for  England,  hoped  to  sell 
the  wheat  at  £2  15s.,  and  the  rye  at  £2  4s.  a  quarter,  which  would  have  been  an  advance 
of  ten  per  cent,  on  the  cost  price,  viz.,  ^13,500.  But  accidentally  a  quantity  of  wheat 
equal  to  seven-eighths  cf  the  whole  quantity  of  rye  became  so  much  damaged  that  he 
could  only  sell  it  for  three-fifths  of  what  it  cost  him  ;  and  corn  falling  in  value,  he  sold 
the  rest  of  the  wheat  at  Is.,  and  the  rye  at  6d.  a  quarter  less  than  he  had  intended, 
receiving  consequently  for  the  whole  £562  10s.  more  than  it  had  cost  him.  Determine 
the  number  of  quarters  of  wheat  and  rye  respectively. 


APPENDIX. 


51—  Red  Varnish.  S.  V.— The  red  varnish  used  to  coat 
various  portions  of  electrical  apparatus,  is  composed  of  red 
sealing-wax  dissolved  in  spirits  of  wine  or  naphtha. 

52— Law.  W.A.T.— We  should  strongly  advise  any 
youtli  who  proposes  to  adopt  as  his  employment  the  legal 
profession,  to  study  Warren's  Introduction  to  the  Study  of 
the  Law. 

53— Payne's  New  Light.  T.  M.— The  following  is  Mr. 
Pa\ ne's  process:— Water  is  decomposed  by  the  chemical 
action  of  sulphuric  acid  on  zinc,  and  the  hydrogen,  thus 
eliminated,  is  passed  through  spirits  of  turpentine. 

54— Photography.  M.  T.-We  can  recommend  Photo- 
genic Manipulation,  by  It.  J.  Bingham.  It  has  reached  the 
eighth  edition— a  proof  of  its  usefulness  to  the  photo- 
graphic amateur. 

55—  Malachite.  F.  M.— The  substance  of  which  the  mag- 
nificent doors  and  vases  in  the  Russian  department  of  the 
Exhibition  are  formed,  is  called  malachite,  or  velvet  ore 
of  copper.  It  is  nearly  a  pure  carbonate  of  copper,  green, 
and  blue. 

56— Pronunciation.  E.  E.  G.—  Gutta  percha  is  pro- 
nounced as  sounded  by  the  inhabitants  of  the  countries 
where  the  Isonandra  gutta  grows,  viz.,  gutt-ah  (the  u 
being  sounded  as  that  in  "putty")  pert-sha.  Indeed, 
this  form  of  spelling  the  last  word  has  been  adopted  by 
many  scientific  men,  and  is  used  by  the  Athenaeum. 

57  —  "  Whole  Duty  of  Man."  E.  D.— The  author  of 
this  widely  read  and  almost  universally  admired  work 
remains,  we  believe,  undiscovered.  It  is  believed  that 
millions  of  copies  of  the  book  have  been  circulated  in  the 
Christian  world.  Did  the  author  die  before  its  promulga- 
tion! or  care  so  little  for  fame  as  never  to  attach  his  name 
to  it? 

53  —Cooling  Air.  S.  T.— An  excellent  mode  of  cooling 
air  is  by  condensing  a  considerable  quantity  in  a  vessel 
composed  of  a  material  readily  conducting  heat,  removing 
the  caloric  (by  pressure  changed  from  latent  to  sensible), 
and  then  allowing  the  air  again  to  expand  into  a  room. 
Cold  air  can  thus  be  served  out  like  ices,  at  crowded 
evening  parties. 

59— Ordnance  Survey  of  Scotland.  A.  S.,  &c— The  Com- 
mittee of  the  House  of  Commons  have  sent  in  their  report, 
recommending  the  whole  of  the  kingdom  to  be  mapped  on 
the  one-inch  scale.  By  this,  the  sum  of  half  a  million  of 
money  will  be  saved;  and  the  whole  map  of  North  Britain 
will  be  completed  in  ten  years  instead  of  fifty,  as  was  anti- 
cipated on  the  old  plan. 

60 — Microscope.— AV.  J.  and  several  others  have  written 
to  us  with  reference  to  the  simple  microscopes  described 
par.  42,  p.  5,  of  Appendix.  The  cheap  instruments  therein 
mentioned  are  more  than  toys,  and  are  sufficiently  power- 
ful to  show  the  animalcula  in  vinegar,  paste,  &c.  We  hope 
to  be  able  to  procure  some  for  our  pupils,  at  such  a  rate  as 
to  be  able  to  send  them  free  to  any  part  of  the  kingdom,  in 
return  for  six  postage  stamps. 

61 — Digit.  H.  L. — The  word  is  derived  from  the  Latin, 
digitus,  a  finger.  In  arithmetic  it  is  used  to  signify  any 
one  of  the  ten  symbols— 0,  1,  2,  3,  4,  5,  6,  7,  8,  9,  by  which 
all  numbers  are  expressed.  By  astronomers  the  term  is 
used  (as  our  correspondent  states)  with  reference  to 
eclipses,  to  denote  the  twelfth  part  of  the  sun  or  moon. 
Thus,  when  ten-twelfths  of  the  sun  are  obscured,  the 
eclipse  is  said  to  be  "  of  ten  digits." 

QZ—The  Six  Follies  of  Science.  W.  O.  L.— These  are 
usually  said  to  be  the  following  :— The  quadrature  of  the 
circle  ;  the  establishment  of  perpetual  motion;  the  philo- 
sopher's stone,  or  the  transmutation  of  metals  ,  divination, 
or  discovery  of  secrets  by  magic;  and,  lastly,  judicial 
astrology.  It  is  unwise  to  say  that  anything  is  impossible 
until  the  impossibility  is  demonstrated:  it  is  not  at  all 
improbable  that  the  present  century  may  see  that  one  of 
these  so-called  follies  is  a  reality. 

63— Mutual  Instruction.— George  Sims,  junior,  8,  Bel- 
grave  Street,  King's  Cross,  desires  to  correspond  with 
pupils  of  the  Tutor  residing  in  Town,  with  a  view  to  esta- 
blishing a  system  of  mutual  Instruction,  founded  on  the 
"  Tests  for  Knowledge  ;"  he  states,  that  he  has  maturely 
considered  a  plan  which  could  be  carried  out  at  a  very 
small  expense.  We  think  the  proposal  worthy  of  con- 
sideration, and  suggest  that  each  member  should  undertake 
to  explain  certain  questions  (tests  for  knowledge)  to  his  fel- 
lows in  turn,  thus  educating  himself  as  well  as  his  friends. 
_  64— Splitting  Hairs.  T.  E.  M.— The  term  is  applied  to 
ridiculous  and  useless  critical  distinctions,  or  disquisitions 
upon  differences  and  similitudes  involving  no  importance. 
Specimens  of  such  kind  of  reasoning — if  it  is  worth  the 
name— may  be  found  '*  plenty  as  blackberries,"  in  the  works 
of  Thomas  Aquinas,  surnamed  the  Angelical  Doctor,  from 
his  work  on  angeis,  where  a  considerable  quantity  of  words 
is  wasted  upon  the  question,  M  Whether  the  motion  of  the 


illumination  of  an  an^el  is  circular,  straight,  or  oblique"  and 
w  What  was  the  colour  of  the  Virgin  Mary's  hair?  "  The 
following  was  a  favourite  topic  for  discussion  by  the  scho- 
lastic theologians:— When  a  hog  is  carried  to  market  with 
a  rope  tied  about  bis  neck,  which  is  held  at  the  other  end 
by  a  man,  whether  is  the  hog  carried  to  market  by  the 
rope  or  the  man  ? 

65  —  Guns  and  Gunpowder.  J.  R.  B.— The  discoverers 
of  gunpowder,  and  the  inventors  of  guns,  are  alike  un- 
known. From  certain  archives  quoted  by  Wiegleb,  it 
would  appear  that  cannons  were  employed  in  Germany 
before  the  year  1372.  No  traces  of  the  use  of  gunpowder, 
or  of  aknowledge  of  it  as  an  explosive  agent,  can  be  found 
in  any  European  authority  before  the  thirteenth  century; 
but  it  seems  to  have  been  known  to  the  Chinese  long  before 
that  period.  Cannons  were  used  in  1346,  at  the  battle  of 
Ciessy,  and  probably  at  the  siege  of  Algesiras,  three  years 
earlier;  but  they  must  have  been  known  in  Germany  even 
before  this,  for  there  is  a  piece  of  orduance  at  Amberg,  on 
which  is  inscribed,  13j3.  Roger  Bacon,  who  died  in  1292, 
knew  the  properties  of  a  combination  of  sulphur,  nitre, 
and  charcoal ;  but  he  does  not  appear  to  have  been  ac- 
quainted with  its  application  to  fire  arms. 

QQ— History.  S.  C.  No  one  can  correctly  estimate  the 
losses  which  the  historical  world  has  suffered  by  the  de- 
struction of  manuscripts.  Manetho's  History  of  Egypt,  and 
Berosus's  History  of  Chuldea,  are  known  only  by  quotation 
and  mention  by  later  and  less  authentic  historians.  Of 
Polybius's  Historic d  Writings  we  have  five  books  only  out 
of  forty  ;  and  out  of  the  same  number  by  Diodorus  S'oulus 
fifteen  only  remain  ;  while  half  of  the  Roman  Antiquities 
of  Dionysfus  Halicarnassensis  only  are  extant.  Of  the 
eighty  books  of  Dion  Cassius  only  twenty-five  remain.  Of 
Livy's  beautiful  Latin  we  have  only  thirty-five  out  of  one 
hundred  and  forty  parts ;  while  thirty  books  from  the  pen  of 
Tacitus  are  missing,  and  we  have  no  records  of  the  light  of 
the  reign  of  Titus,  or  of  the  darkness  of  the  time  of  Donii- 
tian.  Where  are  Varro's  Lives  of  Seven  Hundred  Illustrious 
Romans  ?  Atticus's  Acts  of  Great  Men?  the  History  in 
twenty  books  by  Piiny  the  elder?  Sec. 

Q*]— Tests  for  Knowltdye.  G.  S.  M.  The  questions  in 
this  department  are  so  arranged,  as  to  lead  the  pupil  s>s- 
tematically  through  a  certain  series  of  subjects.  We  have 
steadily  kept  before  us,  moreover,  as  an  object — to  induce 
the  pupil  to  study  subjects  with  which  he  is  not  already 
familiar,  and  thus  to  add  to  his  stock  of  general  knowledge. 
This  is  the  reason  we  selected  for  the  subject  of  the  Essay, 
(p.  302,  vol.  i. ),  the  comparative  merits  of  the  System  of 
Linnaeus  and  Jussieu;  and  we  have  the  pleasure  of  knowing 
that  by  selecting  such  a  subject,  a  number  of  young  per- 
sons, who  had  hitherto  thought  of  botany  as  only  a  science 
of  long  names,  hive  come  to  esteem  it  as  something  far 
higher.  Thus  we  do  not  seek  to  make  our  pupils  compose, 
but  to  think  ;  not  only  to  write,  but  to  read.  It  is  not  our 
intention  at  present  to  publish  a  key  to  the  "  Tests  for 
Knowledge:"  as  a  general  rule,  the  attentive  readers  of  the 
Tutor  will  ultimately  be  able  to  answer  a  large  proportion 
of  the  questions,  by  studying  instructions  contained  in  the 
various  series  of  papers  contained  in  these  pages. 

QQ— Extraordinary  Rapidity  of  Printing.  J.  R.  —  On 
the  7th  of  May,  1850,  the  Times  newspaper  and  Supplement 
contained  72  columns,  or  17,500  lines,  made  up  of  more 
than  l,000,0u0  pieces  of  type.  Of  the  matter  thus  ''set 
up,"  two-fitths  were  written,  "set,"  and  corrected,  after 
seven  o'clock  in  the  evening.  The  Supplement  was  sent 
to  press  at  7.50,  p.m.  ;  the  first  form  (page  of  type)  at  a 
quarter  alter  four  in  the  morning,  and  the  second  at  a 
quarter  to  five.  On  this  occasion,  7,000  papers  were  pub- 
lished before  a  quarter  past  six,  21,000  before  half  past 
seven,  and  34,000  before  a  quarter  to  nine.  The  whole  im- 
pression was  thus  printed  in  about  four  hours.  In  other 
words,  there  were  printed  one  million  and  twenty  thou- 
sand columns,  of  which  the  matter  was  unwritten  at  seven 
o'clock  on  the  previous  evening.  The  greatest  number  of 
copies'printed  in  one  day  has  been  54,000;  and  the  great- 
est printing  in  one  day's  publication,  was  on  the  first  of 
March,  1848,  when  the  paper  used  weighed  seven  tons. 
'Ihe  surface  printed  every  night  is  stated  to  be  thirty  acres. 
The  weight  of  type  in  constant  use  is  seven  tons;  and  110 
compositors,  and  25  pressmen,  are  constantly  employed. 

69 — Occupation.  J.  B.  B. — Many  persons  apply  to  us, 
requesting  that  they  may  be  informed  of  the  qualifications 
necessary  for  situations  which  they  describe  only  in  gene- 
ral terms.  J.  B.  B.  asks  us—"  What  are  the  qualifica- 
tions necessary  to  get  a  clerk's  situation  ?  "  The  question 
may  be  understood  to  mean  two  different  things;  viz., 
how  to  obtain,  or  how  to  fill.  It  is  no  easy  matter  to  get  a 
good  clerks  situation,  unless  the  applicant  possesses  very 
excellent  qualifications,  and  can  make  them  evident.  The 
testimonial  system  i:as  been  over-worked,  and  certificates 
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from  private  individuals  are  looked  upon  with  suspicion. 
References  to  respectable  persons  or  firms  arc  regarded 
as  worthy  of  more  attention.  Written  testimonials,  "cut 
and  dried/'  may,  and  have  been  forged,  and  are  now 
thought  lightly  of,  unless  the  writer  is  personally  known 
to  the  person  requiring  the  clerk's  services.  The  general 
deportment,  and  the  handwriting  of  the  applicant,  are  of 
consequence.  It  is  very  unusual  to  engage  a  clerk  without 
a  personal  interview.  The  qualifications  necessary  to  jpll 
and  retain  a  clerk's  situation,  vary  in  some  degree  with 
the  duties  of  the  office  in  which  he  is  placed;  but  the  fol- 
lowing are  under  any  circumstances  necessary — clear  and 
rapid  writing,  good  address,  regularity  of  habits,  strict  in- 
tegrity. Where  the  clerk  has  to  correspond  on  behalf  of 
his  principal,  as  is  frequently  the  case,  he  must  possess 
the  art  of  correspondence,  which  involves  a  good  know- 
ledge of  composition,  and  a  readiness  of  expression.  It  is 
a  great  mistake  in  applicants  for  situations,  to  exaggerate 
their  qualifications  ;  for  it  leads  to  subsequent  disappoint- 
ment, and  frequently  causes  a  loss  of  the  situation. 

JO— Falling.  W.  S.— Falling  is  the  result  of  gravity. 
The  balloon,  when  ascending,  goes  upwards  from  the  sur- 
face of  the  earth,  simply  because  the  particles  of  the  fluid 
air  in  which  it  floats  are  drawn  downwards  by  the  force  of 
gravity,  and,  pressing  equally  in  all  directions,  push  the  bal- 
loon upwards.  If  a  body  were  placed  in  infinite  space,  alone, 
it  would  not  move  in  any  direction;  but  if  another  body 
each  other.  Height  and  depth,  rising  and  falling,  are  only 
existed  in  that  space,  the  two  masses  would  fall  towards 
relative  terms,  and  cannot  be  applied  to  infinite  space. 
In  the  absence  of  a  knowledge  of  some  of  these  facts, 
ignorant  persons  are  puzzled  to  understand  why  it  is  that 
we  are  of  the  same  weight  during  the  night,  when',  they  say, 
"we  are  feet  upwards,"  as  during  the  day.  Supposing 
the  spinning  motion  of  the  earth  on  its  axis  to  cease,  and 
the  centrifugal  force  to  be  suspended— and  supposing  also 
that  the  force  of  gravity  was  destroyed — there  is  no  reason  to 
suppose  that  we  should  fall  in  any  other  direction  than  ihat 
of  the  first  impulse  we  gave  to  our  bodies  by  muscular 
motion.  If  the  gravity  of  the  earth  ceased,  while  that  of 
the  moon  continued,  we  should  fall  into  the  latter.  No 
motion  can  take  place  unless  some  influence  is  exerted; 
and  hence  it  would  be  better  to  use  the  passive  term — "  to 
be  drawn  down,"  than  the  expression,  "  to  fall."  Weight 
is  wholly  the  result  of  gravity;  but,  owing  to  the  rotation 
of  the  earth,  and  the  resulting  centrifugal  force,  a  mass  of 
iron  weighing  a  full  hundredweight  at  the  Poles,  will  be 
less  than  a  hundredweight  at  the  Equator,  if  measured  by 
a  spiral  spring  balance. 

71—  Shooting  Stars.  II.  B.— Shooting  stars,  or  me- 
teors, are  objects,  the  nature  and  origin  of  which  is  involved 
in  some  obscurity,  but  which  have  excited,  of  late  years, 
an  increasing  interest,  owing  to  their  periodical  appear- 
ances in  unusually  great  numbers.  Their  apparent  mag- 
nitudes are  widely  different;  but  the  globular  form  appears 
in  all.  They  are  equally  numerous  in  all  climates  and 
weathers,  and  appear  at  all  times  ofthe  year,  though  they 
have  been  seen  in  greater  numbers  in  this  country  in 
August  and  November  than  at  other  periods.  Some  of 
them  leave  trains  of  light,  which  continue  for  a  few  seconds, 
or  even  minutes,  behind  them.  These  trains  usually  assume 
the  form  of  a  cylinder,  the  interior  of  which  is  devoid  of 
luminous  matter.  The  subject  was  involved  in  complete 
uncertainty,  till  Chladni  published  his  celebrated  work  on 
the  causes  of  the  masses  of  iron,  and  other  similar  sub- 
stances, found  in  Siberia  by  Pallas,  in  which  he  clearly 
established,  by  comparing  the  circumstances  of  a  great 
multitude  of  observations,  that  the  fire-balls  are  meteors 
having  their  origin  beyond  our  atmosphere;  that,  in  fact, 
they  are  masses  of  nebulous  matter,  moving  in  space  with 
planetary  velocities,  which,  when  they  come  in  the  way  of 
the  earth  in  its  revolution  about  the  sun,  and  enter  the 
atmosphere,  are  inflamed  by  its  resistance  and  friction, 
and  become  luminous,  sometimes  scattering  masses  of 
stone  and  iron  on  the  ground.  The  predominating  di- 
rection of  shooting  stars  is  from  north-east  to  south-west, 
contrary  to  that  of  the  earth  in  its  orbit.  Their  altitude 
varies  from  6  to  000  miles,  and  their  velocity,  from  10  to  240 
miles  in  a  second.  It  is  not  probable  that  they  are  sub- 
stances thrown  out  of  lunar  volcanoes.  The  hypothesis 
generally  accepted  is,  that  independently  of  the  great 
planets,  there  exist  in  the  planetary  regions  myriads  of 
small  bodies,  which  circulate  about  the  sun,  generally,  in 
groups  of  zones,  and  that  some  of  these  zones  intersect  the 
ecliptic,  and  are,  consequently,  encountered  by  the  earth 
in  its  annual  revolution.  But  there  are  many  difficulties 
which  appear  to  beset  this  theory,  viz.— 1st.  The  irregu- 
larity of  the  direction  of  shooting  stars.  2nd.  Their  enor- 
mous velocity.  3rd.  Their  luminosity.  4th.  Their  near 
approach  to  the  earth  without  being  drawn  to  it.    5th.  The 


convexity  of  their  orbit  towards  the  earth,  &c.  The  pre- 
sumptions of  a  cosmical  origin  of  the  shooting  stars,  are 
chiefly  founded  on  their  periodical  recurrence  at  certain 
epochs  of  the  >ear,  and  the  extraordinary  displays  es- 
pecially on  the'  12th  and  13th  of  November,  the  JOth  of 
August,  the  18th  of  October,  the  23rd  and  24th  of  April, 
and  the  Gth  and  7th  of  December,  and  the  2nd  of  Janu- 
ary. [The  meteoric  epochs  have  been  arranged  in  the 
order  of  their  importance,  the  greatest  number  of  shoot- 
ing stars  having  been  observed  upon  the  days  first 
mentioned.]  Our  pupils  might  collect  most  valuable 
materials  for  statistical  tables,  by  accurately  observing 
these  very  interesting  objects,  noting  the  constellation's 
across  which  they  seem  to  pass,  and  the  exact  time  at 
which  they  are  seen.  Connected  with  the  subject  of 
shooting  stars,  is  that  of  aerolites,  the  fail  of  which  is 
accompanied  by  the  appearance  of  fire-balls.  They  re- 
semble each  other  so  closely  in  composition,  that  it  may  be 
said  to  be  identical.  Their  exterior  is  black,  as  if  they  had 
been  exposed  to  the  heat  of  a  furnace;  while  their  interior 
is  a  greyish  white.  They  are  composed  of  silex,  mag- 
nesia, sulphur,  iron  in  the  metallic  state,  nickel,  and  some 
traces  of  chromium,  lire  rarity  of  the  components  in  ihe 
earth,  and  the  identity  of  composition,  indicate  an  extra- 
mundane  but  common  origin.  About  the  end  of  No- 
vember, 1849,  a  shower  of  aerolites  fell  between  Tunis  and 
Tripoli,  extending  over  the  whole  intermediate  distance. 
A  brilliant  stream  of  light  accompanied  this  fall  of  me- 
teoric stones.  On  the  11th  of  February,  1830,  a  splendid 
meteor  passed  over  Greenwich  from  west  to  east;  which 
was  also  seen  at  Piugby  and  Hull. 

72— Rotten-stone.-  J .  W.  P.  Rotten-stone  or  tripoii  is 
used  in  the  arts  for  polishing  metallic  and  other  surfaces. 
It  consists  entirely  of  the  remains  of  animals,  whose  bodies 
were  covered  with  an  envelope  of  earthy  matter,  and  whose 
siliceous  coverings  have  been  preserved.  The  following- 
are  sketches  of  the  fossil  remains  of  animalcules,  and  are 


drawn  from  a  microscopic  view  of  the  particles  of  rotten- 
stone.  They  are  figured  and  described  also  in  our  papers 
on  Zoology,  vol.  i.  p.  346,  Fig.  45.  The  above  are  specimens 
of  the  Diaiomacea  stiil  more  highly  magnified.  With  the 
siliceous  shells  has  been  entombed,  in  some  instances,  so 
much  of  animal  matter,  that  in  the  berg,  or  mountain  meal  of 
Sweden,  there  is  nutritious  quality  in  sufficient  quantity  to 
render  the  mineral  piOduction  edible  with  bread  and  flour. 
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CHAPTER  V. 

CONCLUSION  OF  NORTHERN  EUROPE— CENTRAL 
EUROPE:  PRUSSIA,  HANOVER,  HOLLAND,  BEL- 
GIUM, FRANCE,  SWITZERLAND,  GERMANY,  AND 
AUSTRIA. 

167.  Denmark  forms  a  small  and  irregular 
mass  of  land,  jutting  out  from  the  north  of 
Central  Europe,  between  the  Atlantic  and 
Baltic  Sea. 

168.  Under  the  title  of  Denmark  are  comprised,  the 
irregular  Peninsula,. arbitrarily  divided  into  Jutland, 
Schleswig  Holstein,  and  Lauenburg,  the  adjacent  large 
islands  of  Funen,  Zealand,  and  Aaland,  and  a  number 
of  small  islets  surrounding  them.  The  islands  of 
Faroe  and  Iceland,  lying  to  the  north  of  Great  Britain, 
and  West  Greenland  in  America  (see  chap,  x.),  belong 
to  Denmark,  as  also  some  possessions  in  Asia,  Africa, 
and  the  West  India  Islands  (chap.  viii.  ix.  x.) 

169.  The  Danes  are  of  the  Caucasian  race, 
and  of  an  industrious,  persevering  disposition.. 
The  government  is  a  limited  monarchy,  and 
the  state  religion  is  the  Lutheran,  with  tolera- 
tion to  all  other  sects. 

170.  The  surface  of  Denmark  is  flat,  and 
wholly  without  mountains  ;  and  from  the  irre- 
gular form,  and  small  width  of  the  land,  it  pos- 
sesses no  rivers  of  the  slightest  importance. 
The  absence  of  these  last  is,  however,  fully 
compensated  by  the  irregular  coast,  with  deep 
bays  and  creeks  ( 59 ),  and  the  advantageous 
position  of  the  kingdom,  surrounded  on  nearly 

s  by  water,  and  placed  at  the  entrance  of  one  of  the  most  important  inland  seas, 

II. — NO.  XVII.  F 


122  A  SYSTEM  OF  NATURAL  GEOGRAPHY. 

171.  In  the  north  of  Jutland,  much  of  the  land  is  barren  and  sandy.  This  part  is 
remarkable  for  its  immense  lagoons,  or  inland  waters.  In  the  centre  and  south,  the  soil 
is  fertile,  and  well  aclapied  for  corn  and  pasturage.  The  whale  fishery  on  the  Greenland 
coast  forms  an  important  source  of  profit. 

172.  The  chief  towns  of  Denmark  are — 

Copenhagen,  the  capital,  on  the  east  coast  of  the  island  of  Zealand,  is  strongly  fortified,  and 
possesses  many  fine  buildings  and  valuable  institutions.  The  harbour  and  quays  are  excellent. 
Population  127,000.  Altona,  at  the  mouth  of  the  river  Elbe,  with  a  population  of  30,000,  is  next  in 
commercial  importance  to  Copenhagen.     Kiel,  in  Holstein,  is  the  seat  of  a  celebrated  University. 

173.  The  products  of  Denmark  arise  wholly  from  its  fields  and  fisheries.  Thus  the  exports 
consist  of  corn,  flour,  butter,  cheese,  leather,  tallow,  cattle,  wool,  and  fish.  The  manufactures 
comprise  those  of  leather,  gloves,  cloth,  porcelain,  lace,  &c,  but  are  of  small  importance.  The 
impoits  consist  of  wine,  salt,  timber,  coal,  woollen,  silk,  and  cotton  goods,  sugar,  dried  fruit,  cofleei 
metals,  wrought  and  unwrought. 

174.  But  the  principal  source  of  wealth  arises  from  the  peculiar  maritime  advan- 
tages of  the  State,  which  have  rendered  the  Danes,  from  the  earliest  known  date,  a  naval 
people. 

175.  The  State  revenue  amounts  to  £1,900,000  ;  but  during  the  late  war  with  Holstein,  this  was 
necessarily  raised  to  nearly  £2,800,000  to  meet  the  increased  expenses.  The  military  force,  during 
times  of  peace,  amounted  to  25,000  men.  The  naval  force  consists  of  6  ships  of  the  line,  7  frigates, 
and  16  smaller  vessels;  mounting,  in  all,  nearly  1,000  cannon. 

176.  Under  the  division  of  Central  Europe  are  included  a  number  of  countries 
differing  in  minor  peculiarities,  but  possessing  many  characters  in  common.  They  are 
Prussia,  Hanover,  Holland,  Belgium,  France,  Switzerland,  Bavaria,  Saxony,  Wurtemberg, 
Austria,  thirty  small  German  states,  and  the  islands  forming  the  United  Kingdom  of 
Great  Britain. 

177.  These  constitute  the  most  temperate  part  of  Europe  ;  they  possess,  gene- 
rally, a  fertile  soil,  intersected  by  numerous  rivers,  considerable  mineral  wealth,  and 
are  inhabited  by  a  Caucasian  race  of  high  mental  development,  and  great  activity. 
From  all  these  advantages,  it  has  naturally  followed,  that  the  arts  and  sciences  have 
been  assiduously  cultivated  ;  knowledge  has  been  very  generally  disseminated  ;  and  the 
most  extensive  commerce  has  sprung  up.  Hence,  within  this  small  area,  we  find  more 
wealth  and  power  than  in  all  the  earth  besides.  In  fact,  the  inhabitants  of  these  coun~ 
tries  are  the  rulers  of  the  world,  since  their  influence  is  powerful  even  where  their 
dominion  is  not  openly  acknowledged. 

178.  The  mountains  of  Central  Europe  form  two  well-marked  systems.  First,  the 
Hercynio-Carpathian,  lying  to  the  north  of  the  Danube:  Secondly,  the  Alpine, 
lying  to  the  south  of  that  stream. 

(1.)— The  Hercynio-Carpathian  commences  on  the  borders  of  Belgium  and  Holland,  and 
runs  in  a  south-easterly  direction  through  Westphalia,  north  Germany,  Bohemia,  and  Austria,  to  form 
the  south-eastern  boundary  of  this  last  country,  and  of  central  Europe.  In  this  system  are  comprised 
the  Eieel  mountains  of  Westphalia;  the  Hartz,  Rhine,  and  Thuringian  mountains  of  Germany; 
the  Erz  gebirge  (Ore  Mountains),  Riesen-gebikge  (Giant  Mountains),  Bohemian  and  bUDKTEK 
ranges  of  Bohemia;  and  the  Carpathians  (Krapacks)  of  Austria.  The  height  of  this  system  is  from 
2,000  to  4,000  feet  in  its  western  part,  and  from  5,000  to  6,000  towards  the  south-east.  The  highest 
point,  the  Ruska-poyana,  of  9,900  feet,  is  in  the  south-east,  near  where  this  system  approaches  the 
Balkan  range. 

(2.)— The  Alpine  system  commences  in  the  south  of  France,  and  proceeds  eastward  through 
Switzerland  to  Austria,  where  it  forms  two  branches;  one  running  still  eastward  into  Austria,  and 
the  other  going  to  the  south-east,  to  join  the  Balkan  range  of  southern  Europe  (chap,  vii.)  This 
system  is  joined  in  west  Germany  by  the  mountains  of  the  Black  Forest  (Sehwaiz -walu).  and 
France  by  the  Vosges  mountains,  to  the  Hercynio-Carpathian.  The  Alpine  system  comprises 
the  Cevennes,  and  mountains  of  Auvergne  in  France;  the- Jura  and  Alps  in  Switzerland  and 
Austria.  The  height  ranges  from  8,000  to  9,000  feet  in  the  west,  to  5.000  or  7000  in  the  tast.  The 
highest  points  are  Mont  Blanc  (the  highest  European  mountain),  15,700  feet,  Monte  Rosa  15,200 
feet,  in  the  west;  and  in  the  east,  the  Orteler-spitz  12,600,  and  Mount  Klek  6,900. 

179.  The  rivers  of  Ontral  Europe  may  he  considered,  according  to  their  directions, 
and  the  seas  into  which  they  fall,  as  forming  three  systems: — 

(1.) — That  of  the  Baltic  Sea  and  Atlantic  Ocean  comprehends  nine  rivers.  The  Oder  in 
Prussia  falls  into  the  Baltic.     The  Elbe  rises  in  Bohemia,  and  flows  through  Saxony,  Prussia,  and 
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Hanover.  The  Weser  and  Ems  rise  in  Germany,  and  flow  through  Germany  and  Hanover.  The 
Rhine  rises  in  Switzerland,  passes  hetween  France  and  Germany,  and  through  Germany,  Westphalia, 
and  Holland.  The  Seine,  Loire,  Garonne,  and  Adour,  have  their  entire  courses  in  France.  All 
these,  except  the  Oder,  fall  into  the  Atlantic. 

(2.)— The  Mediterranean  receives  only  one  river,  the  Rhone,  which  rises  in  Switzerland,  and 
has  nearly  its  entire  course  in  France. 

(3.) — The  Black  Sea  receives  one  river,  the  Danube,  which  rises  in  Germany,  flows  through 
Wirtemberg,  Bavaria,  and  Austria,  forms  the  southern  boundary  of  Central  Europe  and  Austria,  from 
Turkey,  and  then  forms  part  of  the  Russian  frontier  (138). 

180.  Central  Europe  presents  us,  in  its  continental  part,  with  these  distinctive 
characters.  The  southern  and  south-eastern  regions  are  mountainous,  possess  but  little 
coast  territory,  and  have,  except  in  the  higher  mountain  chains  (77),  a  climate  very 
mild  in  the  winter,  and  hot  in  the  summer.  The  parts  in  the  north  and  west,  on  the 
contrary,  are  flat,  have  abundance  of  sea-coast  and  of  navigable  rivers  (179),  enjoy  a 
mild  and  pleasant  summer,  but  feel  the  cold  severely  in  winter.  The  mineral  wealth 
is  found  chiefly  in  the  former  ;  maritime  and  commercial  pursuits  are  chiefly  followed 
in  the  latter  of  these  divisions. 

181.  Wheat,  barley,  flax,  and  hemp,  grow  throughout  the  whole  of  Central  Europe. 
Apples,  pears,  currants,  and  gooseberries,  are  the  fruits  of  the  northern  portion.  Maize, 
or  Indian  corn,  and  the  vine,  olive,  fig,  orange,  and  lemon,  flourish  in  the  south.  This 
southern  part  even  touches  on  the  limit  of  the  palm-tree  (104-),  and  the  district  of  the 
cultivation  of  rice. 

182.  From  these  general  distinctions,  joined  with  the  individual  characteristics  of 
each  country,  arise  all  the  national  differences  and  peculiarities,  which  we  now  proceed 
to  distinguish,  commencing  with  the  northern  and  western  (180)  countries  of  Prussia, 
Hanover,  Holland,  Belgium,  and  France. 

183.  Prussia  forms  the  north-east  corner  of  central  Europe.  Westphalia  and 
Rhenish  Prussia  (lying  to  the  south-west  of  Hanover),  and  Neufchatel  in  Switzerland, 
also  belong  to  Prussia. 

184.  The  government  is  a  limited- monarchy.  The  religion  is  the  evangelical  form 
of  Protestantism.  The  people  are  brave,  active,  and  industrious;  and  the  system  of 
national  education  is  the  most  highly  organized  of  any  in  the  world. 

185.  The  surface  is  generally  flat,  in  some  parts  barren  and  waste,  but  in  others, 
highly  fertile  and  productive.     The  coast  territory  is  confined  to  the  Baltic  Sea. 

186.  Berlin  on  the  Spree,  a  tributary  of  the  Oder,  is  the  capital — a  magnificent  city  with 
300,000  inhabitants.  Konigsberg,  at  the  mouth  of  a  small  river,  the  Pregel ;  Dantzic.  at  the  mouth 
of  the  Vistula;  and  Stettin  at  that  of  the  Oder,  are  the  chief  ports.  Breslau  and  Frankfort  on 
the  Oder,  Magdeburg  on  the  Elbe,  Cologne,  Coblentz,  and  Aix-la-Chatelle  (Aachen)  on  the 
Rhine,  or  its  tributaries,  Munster  (the  capital  of  Westphalia)  on  the  Ems,  are  all  large  and  noted 
towns. 

187.  Prussia  has  valuable  mines  of  coal,  iron,  and  copper.  In  the  north-eastern 
parts  are  vast  forests  of  timber.  Corn  is  grown  in  large  quantities,  and  cattle  and  sheep 
are  extensively  bred. 

188.  The  manufactures  are  varied  and  important,  and  constitute  perhaps  the  great 
source  of  wealth  to  Prussia. 

189.  The  commerce  is  very  considerable.  Prussia  exports  the  produce  of  her  fields,  comprising 
corn,  wool,  Rhenish  wines,  wax,  and  Westphalia  hams,  the  timber  from  her  forests,  and  her  manufac- 
tures of  iron,  brass,  steel,  wool,  and  linen. 

190.  The  State  revenue  amounts  to  £13,000,000  ;  and  the  military  force  numbers  121,000  men  in 
time  of  peace,  and  350,000  in  time  of  war.     Prussia  has  no  fleet. 

191.  Hanover  lies  on  the  west  of  Prussia,  and  to  the  north-east  of  Westphalia. 
The  government  is  a  limited  monarchy  ;   the  religion  is  Protestant. 

192.  Hanover,  the  capital,  on  the  Leine,  a  tributary  of  the  Weser,  contains  upwards  of  28,000 
inhabitants.  Emden,  on  the  Ems,  and  Stade  on  the  Elbe,  are  the  chief  ports.  Gottingen  is  noted 
for  its  University. 
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193.  The  suiface  is  generally  level,  except  around  the  Hartz  mountains  (178)  in 
the  south.  Great  part  is  barren  and  heathy,  or  covered  with  forests.  These  supply 
fuel   for  the  smelting   of  the  metals,   which  form  the  chief  wealth  of  Hanover. 

194.  The  exports  comprise  metals,  timber,  cattle,  and  coarse  linen. 

195.  The  revenue  amounts  to  £1,100,000.     The  military  force  numbers  20,000  men. 

196.  Holland  lies  to  the  north-west  of  Westphalia  and  Hanover,  and  to  the  north 
of  Belgium.  The  government  is  a  limited  monarchy,  and  the  religion  is  the  Presbyterian 
form  of  Protestantism. 

197.  The  Dutch  have  possessions  in  Africa,  America,  and  Oceania  (see  chaps,  x.,  xii.,  and  xiii.) ; 
and  from  them  they  draw  large  quantities  of  spices,  and  other  tropical  products. 

198.  The  people  are  remarkable  for  their  steady  persevering  industry,  and  placid 
firm  disposition. 

199.  The  surface  of  Holland  is  almost  an  unbroken  level,  in  many  parts  lower  than 
the  sea,  which  is  only  kept  out  by  sea-walls  or  dykes.  The  Rhine  divides  into 
numerous  streams  in  passing  through  Holland  ;  and  many  other  smaller  streams  and 
artificial  canals  cover  the  land  with  a  net-work  of  water  communication  in  all  parts.  In 
the  winter,  when  these  are  frozen  over,  they  are  used  as  highways  by  the  people,  who 
skate  to  and  from  their  business.  The  sea  also  forms  deep  creeks  and  lagoons  along  the 
shore,  and  at  the  mouths  of  the  rivers. 


A  SCENE    IN   HOLLAND. 

200.  Amsterdam,  the  capital,  on  the  deep  inland  bay  of  the  Zuyder-Zee,  has  a  population  ex 
ceeding  200,000.     Canals  carried  along  the  middle  of  the  streets,  extend  the  facility  of  traffic  almost 
indefinitely.     The  Hague,  near  the  sea-coast,  is  the  royal  residence.     Rotterdam,  at  the  mouth  of 
the  Maese,  and  Leyden  and  Utrecht,  on  the  channel  of  the  old  Rhine,  are  principal  towns. 

201.  The  moisture  of  the  climate  prevents  the  growth  of  much  grain,  but  the  pastures 
are  extremely  rich.  Flowers,  plants,  and  shrubs  for  gardens,  are  grown  in  vast  numbers. 
The  active  industry  of  the  people  has  led  them  to  cultivate  numerous  branches  of 
manufactures,  and  in  almost  all  they  have  attained  to  respectability,  in  many  to  emi- 
nence. The  extensive  coast  territory  has  made  the  Dutch  a  maritime  people  ;  and  until 
surpassed  by  England,  their  commerce  was  the  most  extensive  in  the  world. 

202.  The  exports  of  Holland  comprise  the  products  of  their  pastures  and  nursery  gardens,  various 
manufactured  goods,  and  the  spices  and  other  productions  of  their  tropical  possessions. 

203.  The  revenue  amounts  to  £6,000,000,  and  the  military  force  is  stated  to  be  26,000.  The 
naval  force  comprises  7  ships  of  the  line,  22  frigates,  59  small  ships,  48  gun-boats,  and  18  steam-vessels, 
mounting  in  all  2,350  cannon. 

204.  The  commercial  transactions  amounted  in  1850  to  the  following  .-—Imports,  £21,500,000. 
Exports,  £16,280,000.     On  commission,  £5,500,000.     Total,  £43,280,000. 

205.  Belgium  lies  between  Holland  and  France.  Its  government  is  a  limited 
monarchy,  and  the  Roman  Catholic  religion  is  generally  professed. 

206.  The  surface  is  almost  as  flat,  and  as  much  intersected  with  canals  and  rivers, 
as  that  of  Holland.  The  soil  is  not  naturally  fertile,  but  it  is  now  highly  cultivated* 
The  people  are  active,  industrious,  and  persevering.  '-* 
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207.  Brussels,  the  capital,  on  a  tributary  of  the  Scheldt,  has  a  population  exceeding  110,000, 
and  is  a  most  elegant  city.  Antwerp  on  the  Scheldt;  Ghent  on  the  Lys,  Louvain  on  the  Dyle, 
(the  two  latter  tributaries  of  the  Scheldt),  and  Bruges,  on  an  artificial  channel,  leading  from  Ghent  to 
the  sea  coast,  are  the  chief  seats  of  commerce.  O&tend  is  the  principal  seaport.  Liege,  on  the 
Maese,  Mechlin  (Malines),  and  Mons,  on  the  Scheldt,  and  Namur,  on  the  Sambre,  a  tributary  of 
the  Maese,  are  the  other  principal  towns. 

208.  The  agricultural  products  of  Belgium  are  very  abundant,  and  it  also  possesses 
valuable  mines  of  coal,  iron,  lead,  copper,  and  zinc.  The  existence  of  these  last,  with 
the  active  habits  of  the  people,  have  combined  to  render  the  manufactures  celebrated. 

209.  The  Belgian  exports  consist  principally  of  manufactured  goods,  and  to  a  less  extent,  of 
agricultural  produce,  and  coal. 

210.  The  revenue  exceeds  £4,600,000.  The  military  force  numbers,  in  time  of  war,  90,000  men. 
In  1818,  the  commerce  amounted  to— Exports,  £7,250,000.  Imports,  £8,860,000.  Total,  £16,110,000. 

211.  France  forms  a  passage  from  the  flat  and  maritime,  to  the  mountainous  and 
inland  portions  of  Central  Europe,  partaking  as  it  does  of  the  characters  of  both. 

212.  The  government  of  France  is  at  present  a  Republic.  The  Roman  Catholic 
religion  is  almost  universally  professed.  The  people  are  active,  intelligent,  lively, 
highly  cultivated,  and  fond  of  enterprise  and  military  renown. 


GROUP    OF    FRENCH    PEASANTS. 

213.  The  island  of  Corsica,  in  the  Mediterranean,  belongs  to  France.  Her  pos- 
sessions also  in  Asia,  Africa,  and  America,  are  extensive.     (See  chaps,  ix.  x.  xi.) 

214.  The  northern  and  western  parts  of  France  along  the  shores  of  the  Atlantic,  are 
level  or  gently  undulating;  but  the  parts  to  the  south-east  are  mountainous.  The  soil 
is  fertile,  and  the  climate  generally  mild  and  agreeable.  The  rivers  of  France  are  very 
numerous.     The  most  important  are  the  Seine,  Loire,  Garonne,  Adour,  and  Rhone. 

215.  Paris,  the  capital,  on  the  Seine,  has  a  population  of  more  than  1,000,000,  and  is  second 
only  to  London  in  extent  and  importance.  Lyons,  on  the  Rhone,  the  chief  seat  of  the  silk  trade,  has 
160,000  inhabitants.  Havre,  on  the  Seine,  Nantes,  on  the  Loire,  Bordeaux,  on  the  Garonne, 
Bayonne,  on  the  Adour,  are  the  Atlantic  ports,  and  Marseilles  near  the  mouth  of  the  Rhone,  is 
the  chief  port  of  the  Mediterranean.  Brest,  Cherbourg,  and  Rochefort,  on  the  Atlantic,  and 
Toulon,  on  the  Mediterranean,  are  the  naval  ports  and  arsenals. 

216.  The  agricultural  produce  of  France  includes  all  the  grains  and  fruits  of  the 
temperate  regions.  In  the  south,  the  fig,  olive,  orange,  and  lemon,  and  maize  flourish. 
But  the  vine  forms  the  great  source  of  wealth  in  southern  France,  and  the  rearing  of 
silkworms  constitutes  also  a  general  and  profitable  employment.  The  mineral  products 
of  France  are  considerable,  comprising  coal,  iron,  copper,  zinc,  &c. 

217.  The  position  of  the  country,  the  fertile  soil,  the  fine  climate,  and  the  activity 
of  the  inhabitants,  have  always  rendered  the  French  a  powerful  nation. 
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218.  The  manufactures  of  France  are  numerous.  In  those  of  silk,  no  country- 
surpasses  her.  In  lace,  gloves,  porcelain,  glass,  tapestry,  and  all  articles  of  ornament 
and  decoration,  the  French  rank  deservedly  very  high. 

219.  The  exports  consist  of  the  silk  manufactures,  wines  and  brandy  from  the  vineyards,  and 
various  classes  of  articles  for  dress  and  decoration. 

220.  The  revenue  amounts  to  £51,700.000.  The  military  force  numbers  305,000  men;  and  the 
naval  force  amounted,  in  .1846,  to  40  ships  of  the  line,  50  frigates,  138  smaller  ships,  and  102  steam- 
boats. Of  these,  about  one-half  were  in  sailing  order.  The  commerce  of  France,  in  1849,  amounted 
to— Exports,  £56,900,000.     Imports,  £45,690,000.     Total,  £102,590,000. 

221.  We  now  arrive  at  the  consideration  of  the  countries  forming  the  second  sub- 
division (180)  of  Central  Europe.  These  are  Switzerland,  Saxony,  Wirtemberg,  Bavaria, 
the  German  States,  and  Austria. 

222.  Switzerland  is  the  name  given  to  a  confederation  of  22  cantons  or  small 
states.  The  confederation  is  presided  over  by  a  Landamman,  chosen  by  the  diet  or  body 
of  representatives  of  the  several  cantons. 

223.  The  people  profess  the  Roman  Catholic  and  the  Protestant  religions,  in  about 
equal  numbers.  They  are  industrious  and  active,  of  simple  manners,  and  attached 
strongly  to  liberty  and  to  their  country. 

224.  Switzerland  is  an  elevated  plateau  (78),  intersected  with  chains  of  mountains, 
and  the  upper  courses  of  rivers.  The  Alps  bound  it  on  the  south,  and  their  branches 
3un  across  it  in  every  direction.  The  scenery  is  grand  in  the  extreme.  From  the  great  dif- 
ferences of  level  the-climate  varies  (77)  from  the  warmth  of  Southern  France,  to  the  cold  of 
perpetual  snow.    On  the  borders  of  Switzerland  lie  the  loftiest  mountains  in  Europe  (178). 

225.  The  upper  courses  of  the  Aar,  Rhine,  Rhone,  and  Inn,  intersect  Switzerland  ; 
and  the  country  is  remarkable  for  the  number,  size,  and  beauty  of  its  lakes. 

226.  There  is  no  permanent  capital ;  but  the  three  towns  of  Zurich,  Berne,  and 
Lucerne,  are  regarded  successively  as  the  capital,  for  periods  of  two  years  each, 

227.  Owing  to  the  rugged  character  of  the  country,  grain  is  but  little  grown,  but 
the  pasturages  are  excellent  and  extensive.  In  the  valleys  and  on  southern  slopes  (101) 
the  vine  is  largely  cultivated.  The  mineral  produce  of  Switzerland  is  not  of  importance. 
The  manufactures  are  numerous;  and  among  them,  those  of  watches,  lace,  gloves, 
ribbons,  paper,  leather,  wood  carvings,  and  jewellery,  are  conspicuous. 

228.  The  exports  consist  of  agricultural  produce,  and  the  various  manufactures  of  the 
country. 

229.  The  income  of  the  Confederation  employed  for  general  purposes,  probably  does  not  exceed 
£30,000;  but  the  aggregate  revenues  of  the  several  cantons  may  amount  to  £500,000.  The  military 
force  numbers  about  50,000  men.    Switzerland  has  no  coast  territory. 

230.  Wirtemberg,  Bavaria,  and  Saxony,  need  only  be  particularized  by  name 
from  among  the  German  states. 

231.  The  confederation  of  the  German  States  comprises  altogether  34  states,  and  four  free 
towns.  Of  these,  Austria  and  Prussia,  from  their  magnitude,  and  Hanover  from  its  distinct  position, 
appeared  worthy  of  separate  notice.     One  general  description  will  however  apply  to  the  others. 

232.  These  states  form  a  group  in  the  very  centre  of  Europe,  having  no  territory 
whatever  on  the  sea-coast.  The  confederative  assembly,  or  Diet,  decides  only  on  laws  and 
matters  of  common  welfare,  each  individual  state  managing  its  own  internal  government. 

233.  The  people  profess  the  Pcoman  Catholic  religion,  or  the  Lutheran  or  Calvinist 
forms  of  the  Protestant  faith.  They  are  diligent  and  persevering;  indefatigable  in 
research,  patient  and  laborious  in  works  of  skill  and  handicraft. 

234.  The  surface  is  undulating  in  the  north,  and  mountainous  in  the  south.  It  is 
intersected  by  the  upper  courses  and  numerous  tributaries  of  four  of  the  principal  rivers 
of  Europe,  namely,  the  Elbe,  Weser,  Rhine,  and  Danube. 

235.  The  capital  of  the  confederation,  where  the  diet  assembles,  is  Frankfort  on  the  Maine. 
The  other  cities  deserving  of  notice  are  Munich,  the  capital  of  Bavaria;  Dresden,  the  capital  of 
Saxony;    Stutgard,  the  capital  of  Wirtemberg;   Carlsruhe,  the  capital  of  Baden,  is  remarkable 
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for  its  beautiful  situation.     Leipsic  is  celebrated   for  its   book  fair;  Augsburg,  for  the  first  public 
confession  of  the  Protestant  religion  ;   Ulm,  for  its  cathedral ;    Weimar,  for  its  literary  establishments. 

236.  The  soil  is  generally  fertile.  In  the  warm  valleys  of  middle  Germany  the  vine 
is  extensively  grown;  while  the  colder  regions  produce  corn  and  other  grain,  and  afford 
pasturage  to  immense  flocks  of  sheep.     The  mineral  wealth  of  Germany  is  very  great. 

237.  The  manufactures  are  numerous  and  important.  The  most  remarkable  are 
perhaps  the  cloths,  porcelain,  cotton  and  linen  fabrics  of  Saxony  ;  the  watches,  and  gold 
and  silver  work  of  Augsburg,  Furth,  Hanau,  and  Cassel.  In  addition  to  these  are 
manufactures  of  iron,  wood,  pottery,  mathematical  instruments,  glass,  and  lace. 

23S.  Germany  exports  agricultural  and  mineral  produce,  and  also  many  classes  of  her  manu- 
factured goods.  The  construction  of  railways,  and  the  establishment  of  regular  steam-packets  on  the 
navigable  rivers,  have  greatly  facilitated  internal  and  foreign  communication. 

239.  The  various  states  contribute,  in  proportion  to  their  size  and  means,  to  the 
maintenance  of  the  military  force.  Including  the  contingents  furnished  by  Austria, 
Prussia,  and  Hanover,  the  army  numbers  about  300,000  men. 

240.  The  free  cities  are  Lubeck,  Frankfort,  Bremen,  and  Hamburg.  These 
were  called  Hanse,  or  leaguered  towns,  from  their  leaguing  together  to  improve  trade, 
and  to  repress  violence  and  robbery.  Their  power  was  very  great,  but  is  now  much 
diminished,  though  they  are  still  the  seats  of  important  trade  and  commerce. 

241.  The  Empire  of  Austria  forms  the  south-eastern  extremity  of  Central 
Europe.  The  government  is  an  absolute  monarchy  as  regards  some  parts,  and  a  limited 
monarchy  as  to  other  parts  of  the  dominions.     The  religion  is  the  Roman  Catholic. 

242.  In  an  empire  composed  of  such  different  territories,  the  characters  of  the  people 
must  vary  greatly.  In  the  north,  the  people,  though  held  in  great  subjection,  poor  and 
simple,  are  brave  and  high-spirited.  In  the  southern  districts  of  Lombardy  and  Venice, 
the  Italian  character  of  indolence,  joined  with  excitability,  is  apparent. 

243.  The  Austrian  empire  presents  an  immense  plain  nearly  surrounded  by 
mountains. 

244.  The  Danube  and  its  tributaries  intersect  the  whole  country.  The  Elbe  has  its 
sources  in  Bohemia.  The  tributaries  of  the  Po  spread  through  Lombardy.  The 
Dniester,  Vistula,  and  Oder,  (138)  (179),  have  their  sources  within  the  empire.  The 
coast  territory  is  confined  to  the  Adriatic,  an  arm  of  the  Mediterranean. 

245.  Vienna,  the  capital,  on  the  Danube,  has  300,000  inhabitants,  and  is  eminent  in  literature, 
arts,  and  sciences.  Prague,  on  the  Moldau,  a  tributary  of  the  Elbe,  is  the  capital  of  Bohemia. 
Pesth  and  Buda,  on  opposite  sides  of  the  Danube,  form  the  capital  of  Hungary.  Trieste  is  the 
principal  sea-port  on  the  Adriatic.  Venice  is  celebrated  for  its  beauty,  and  was  so  for  its  naval 
power.     Milan,  the  capital  of  Lombardy,  has  extensive  trade  and  manufactures. 

246.  The  climate  is  generally  mild  and  warm.  The  agricultural  produce  includes 
corn,  flax,  hemp,  and  hops,  in  the  north.  Rhubarb,  liquorice,  maize,  rice,  tobacco, 
olives,  and  the  vine,  are  cultivated  in  the  south.  Lombardy  also  produces  oranges  and 
lemons.  The  breeding  of  cattle,  sheep,  and  horses,  occupies  a  large  proportion  of  the 
population.  The  mineral  riches  are  immense.  Salt,  iron,  copper,  gold,  silver,  zinc, 
cobalt,  and  quicksilver,  are  obtained.  Extensive  forests,  which  cover  much  of  the  sur- 
face, furnish  fuel  for  the  mines,  and  also  timber,  tar,  pitch,  and  potash. 

247.  Among  the  manufactures,  the  glass  of  Bohemia;  the  silks,  velvets,  and 
musical  instruments  of  Lombardy ;  the  chamois  leather,  and  carved  wood  of  the  Tyrol ; 
the  steel  manufactures  of  Styria;  the  porcelain  of  Vienna — are  the  most  celebrated. 

248.  The  exports  comprise  corn,  wine,  raw  and  manufactured  metals,  glass,  silk,  and  linen 
goods.  Commerce  is  impeded  by  the  mountainous  borders  of  the  country  (243),  and  the  want  of 
sea-coast;  but  great  efforts  have  been  made  to  remedy  ihis  want,  by  the  construction  of  good  roads, 
and  of  railways.     The  traffic  through  Austria  to  and  from  Asia,  is  considerable. 

249.  The  revenue  is  upwards  of  £15.000,000.  The  military  force  exceeds  300,000  men.  The 
naval  force  is  very  small,  consisting  only  of  4  frigates,  23  smaller  vessels,  14  steam-ships,  and  115  gun- 
boats, mounting  in  all  about  650  cannon. 
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LECTURE  XVII. — COMPOUNDS  OF  PHOS- 
PHORUS with  oxygen  {continued),  hy- 
drogen, CHLORINE,  BROMINE,  IODINE, 
FLUORINE,    AND    SULPHUR. 

Phosphorous  Acid,  P03. — This  compound 
is  the  chief  product  of  the  slow  combustion 
of  phosphorus  (p.  71).  It  may  be  obtained 
in  the  dry  state  by  burning  phosphorus  with 
a  very  limited  supply  of  air.  For  this  pur- 
pose, a  glass  tube,  ten  inches  long,  and  half 
an  inch  wide,  is  nearly  closed  at  one  end, 
leaving  only  an  aperture  of  the  size  of  a 
pin-hole.  It  is  then  bent  at  an  obtuse 
angle,  about  an  inch  from  the  closed  end, 
and  a  piece  of  phosphorus  placed  within  it 
near  the  narrow  aperture,  and  heated  from 
time  to  time.  The  phosphorus  burns  with  a 
pale  greenish  flame,  and  forms  phosphorous 
acid,  which  rises  in  vapour,  and  collects  in 
the  longer  arm  of  the  tube.  The  product 
is  a  white  flaky  solid,  easily  volatilized  and 
sublimed ;  it  smells  like  garlic,  has  a  sharp 
sour  taste,  and  reddens  litmus  strongly 
when  moist.  It  is  very  soluble  in  water, 
and  absorbs  moisture  rapidly  from  the  air. 

The  hydrated  acid  is  most  easily  prepared 
by  the  action  of  water  on  the  terchloride  of 
phosphorus.  This  is  a  liquid  which  is 
immediately  decomposed  by  water,  yielding 
hydrochloric  and  phosphorous  acids,  both 
of  which  dissolve  in  the  water  : 

PC13  +  3  HO  =  3  HC1  +  P03. 
It  is  not  necessary  to  prepare  the  liquid 
chloride  beforehand.  A  better  method  is 
to  fill  a  glass  vessel,  twelve  inches  long,  and 
not  more  than  an  inch  wide,  one-fourth 
with  phosphorus  and  three-fourths  with 
water,  and  pass  chlorine  gas  slowly  into 
the  liquid  through  a  tube  reaching  to  the 
bottom  of  the  vessel.  The  chlorine  then 
combines  with  the  phosphorus,  converting 
it  into  the  terchloride,  and  this  compound 
is  immediately  decomposed  by  the  water  in 
the  manner  just  mentioned.  The  water, 
when  saturated  with  the  acid,  must  be  re- 
placed by  fresh  water,  and  more  phosphorus 
added  ;  for  when  the  quantity  of  the  latter 
is  too  small,  pentachloride  of  phosphorus  is 
formed,  and  converted  by  the  water  into 
phosphoric  acid  (p.  111). 


The  aqueous  solution  of  phosphorous 
acid  absorbs  oxygen  when  exposed  to  the 
air,  and  is  converted  into  phosphoric  acid ; 
but  when  evaporated  in  a  close  vessel,  such 
as  a  retort,  it  forms  a  thick,  uncrystallizable 
syrup  of  hydrated  phosphorous  acid,  which, 
when  heated,  is  resolved  into  phosphoric 
acid,  phosphuretted  hydrogen,  and  water. 
By  evaporating  to  a  thinner  syrup,  and 
cooling,  the  acid  is  obtained  in  the  form  of 
a  crystallized  hydrate,  containing  3  HO. 
P03  or  H3  P06.  Now,  of  the  three  equi- 
valents of  hydrogen  here  present,  two  may 
be  replaced  by  a  metal  ;  but  the  third  is 
inseparable  from  the  acid,  and  exists  in  all 
its  salts.  These  salts,  therefore,  contain 
2  eq.  of  metal,  1  eq.  of  hydrogen,  1  eq.  of 
phosphorus,  and  6  eq.  of  oxygen ;  and 
their  composition  may  be  expressed  by  the 
formula  M2  .  PH06,  which  is  analogous  to 
that  of  the  pyrophosphates,  (M2  P07), 
differing  from  the  latter  only  in  the  sub- 
stitution of  1  equivalent  of  hydrogen  for 
oxygen.  In  a  similar  manner,  the  crystal- 
lized hydrated  above  mentioned  may  be  re- 
garded as  pyrophosphoric  acid  (H2  P07), 
in  which  1  eq.  of  oxygen  is  replaced  by 
hydrogen,  giving  the  formula  H2  PH06. 
Some  of  the  phosphites  likewise  contain 
water  of  crystallization  (p.  179,  vol.  i.)  ; 
thus,  the  phosphite  of  baryta  is  composed 
ofBa2PH06  +  HO. 

The  phosphites  are  easily  decomposed  by 
heat ;  those  which  contain  water  of  crystal- 
lization give  off  hydrogen  gas,  and  leave  a 
residue  of  pyrophosphate;  thus,  with  phos- 
phite of  barium : — 

Ba2  PH06  +  H0zzBa2  P07  +  2  H. 

Those,  however,  which  do  not  contain 
water  of  crystallization,  give  off  a  mixture 
of  hydrogen  and  phosphuretted  hydrogen 
(PH3),  and  leave  a  residue  consisting  of 
oxide  and  pyrophosphate  ;  for  example, 
phosphate  of  lead  is  decomposed  thus : — 

*5  Pb2  PH06  =  2  PbO  +  4  Pba  P07 

+  PH3  +  2H. 

The  phosphites  of  potassium,  sodium, 
and  ammonium,  are  soluble  in  water;  all 
the  others  are  insoluble.  Oxidizing  agents, 
such  as  nitric  acid,  hypochlorous  acid,  and 

*  Remember  that  a  number  placed  before  a  set 
of  symbols  not  divided  by  a  point,  comma,  &c  , 
is  understood  to  multiply  them  all :  see  note, 
p.  315,  vol.  i. 
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chlorine*  (when  water  is  a]so  present),  con- 
vert them  into  pyrophosphates,  by  removing 
the  hydrogen  which  they  contain,  and  sub- 
stituting oxygen  in  its  place.  Hydrated 
phosphorous  acid,  and  the  solutions  of  its 
salts,  on  the  other  hand,  act  as  powerful  re- 
ducing agents,  precipitating  silver,  gold,  and 
copper  from  their  solutions  in  the  metallic 
state,  and  converting  the  soluble  protochlo- 
ride  of  mercury  into  the  insoluble  dichloride. 

Hypophosphorous  Acid. — PO. 

This  compound  is  not  known  in  the  sepa- 
rate state.  The  hydrated  acid  contains  3 
equivalents  of  hydrogen  and  oxygen,  in 
addition  to  the  elements  of  the  so-called 
anhydrous  acid ;  and  may  therefore  be 
denoted  by  the  formula — 3  HO  .  PO,  or 
H3  P04.  But  of  the  3  eqs.  of  hydrogen 
here  present,  one  only  can  be  replaced  by 
a  metal ;  while  the  other  two  appear  to  be 
inseparable  from  the  acid,  and  enter  into 
the  composition  of  all  its  salts.  It  is  better, 
therefore,  to  denote  the  hydrated  acid  by 
the  formula,  H  .  PH204,  and  its  salts  by 
M  .  PH204  ;  or  to  regard  them  as  meta- 
phosphates  (MP06,)  in  which  2  eqs.  of 
oxygen  are  replaced  by  hydrogen. 

The  hydrated  acid  is  prepared  by  adding 
sulphuric  acid  to  a  solution  of  hypophos- 
phite  of  barium.  This  salt  is  obtained 
by  heating  phosphorus  in  a  solution  of 
baryta.  The  products  are  hypophosphite 
of  barium,  and  phosphuretted  hydrogen, 
the  latter  escaping  as  gas ;  thus  : — 

4  P  +  3  BaO  +  9  HO  —  3  Ba  PH204 
+  PH3.  "    ** 

On  adding  sulphuric  acid  to  the  solution 
thus  obtained,  sulphate  of  barium  is  pre- 
cipitated ;  and  the  liquid,  after  filtration, 
contains  hydrated  hypophosphorous  acid, 
which  may  be  concentrated  to  the  consis- 
tence of  a  syrup.  The  strong  solution  is 
decomposed  by  heat,  yielding  phosphoric 
acid  and  phosphuretted  hydrogen  ;  thus  : — 
2  H3  P04  =  H3  P08  +  PH3. 

The  hypophosphites  are  all  soluble  in 
water.  Their  solutions  exhibit  properties 
similar  to  those  of  the  phosphites,  being 
converted  into  phosphates  by  oxidizing 
agents,  and  precipitating  gold,  silver,  and 
copper,  from  solutions  in  the  metallic  state. 

*  Chlorine  acts  as  an  oxidizing  agent  by  decom- 
posing water,  abstracting  the  hydrogen  and  setting 
the  oxygen  free. 


Oxide  of  Phosphorous. — P  2  O. 

This  substance  is  generally  formed  to- 
wards the  end  of  the  combustion  of  phos- 
phorus in  a  confined  portion  of  air  or 
oxygen  gas,  when  the  oxygen  is  nearly 
exhausted ;  it  then  remains  in  the  vessel 
in  the  form  of  a  red  powder.  It  is  also 
produced  when  phosphorus  is  placed  at  the 
bottom  of  a  vessel  containing  hot  water, 
and  a  jet  of  oxygen  is  thrown  upon  it, 
either  from  a  bladder  filled  with  the  gas, 
or  directly  from  the  vessel  in  which  it  is 
generated.  The  phosphorus  burns  bril- 
liantly under  the  water,  the  chief  product 
being  phosphoric  acid,  which  dissolves ; 
but  the  red  powder  is  also  formed  in  con- 
siderable quantity.  The  product  obtained  in 
this  manner,  however,  is  not  pure,  being 
mixed  with  free  phosphoius.  The  pure 
oxide  is  obtained  by  placing  some  frag- 
ments of  phosphorus  in  a  large,  wide- 
mouthed  flask,  not  closed,  and  covering 
them  with  the  liquid  terchloride.  Phos- 
phoric acid  is  then  formed  (oxygen  being 
absorbed  from  the  air),  and  also  a  yel- 
low substance,  which  is  a  compound  of 
that  acid  with  the  oxide  of  phosphorus  : 
2P20  .  3  PO.,  or  P50, 7.  This  substance 
is  soluble  in  water  ;  and  the  solution,  when 
exposed  to  a  temperature  of  176°,  deposits 
a  yellow,  fiocculent  matter,  which  is 
the  hydrated  oxide  of  phosphorus,  P20  • 
2  HO,  or  P2H203.  This  compound,  when 
dried  in  vacuo  over  oil  of  vitriol,  gives  off 
water,  and  leaves  pure  oxide  of  phospho- 
rus, P2  O. 

The  anhydrous  oxide  is  a  yellow  powder, 
heavier  than  water,  and  insoluble  in  water, 
alcohol,  and  ether.  It  is  somewhat  of  an 
acid  nature,  absorbs  ammonia,  and  forms 
feeble  compounds  with  other  alkalis.  It 
is  permanent  in  dry  air  at  ordinary  tem- 
peratures ;  but  oxidizes  in  moist  air,  exha- 
ling a  faint,  unpleasant  odour.  In  chlorine 
gas,  it  takes  fire  at  ordinary  temperatures, 
burning  rapidly,  and  forming  phosphoric 
acid  and  terchloride  of  phosphorus  : 

5  P20  +  27  CI  =  P03  +  9  PC13. 
In  the  air,  it  takes  fire  rather  above  600°. 

PHOSPHORUS  AND  HYDROGEN. 

Phosphuretted  Hydroyen  Gas,  PH3. — 
Phosphorus  and  hydrogen  do  not  combine 
directly.  When  phosphorus  is  kept  for 
some  time  in  a  state  of  fusion  in  hydrogen 

f  3 
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gas,  vapour  of  phosphorus  diffuses  itself 
through  the  gas,  imparting  to  it  an  odour 
of  garlic,  and  the  property  of  emitting  light 
in  contact  with  oxygen ;  but  no  definite 
compound  is  formed. 

Phosphuretted  hydrogen  may  be  obtained 
in  various  ways.  The  easiest  method  is  to 
heat  phosphorus  in  a  solution  of  potash. 
The  products  of  the  action  are  phosphate 
and  hypophosphite  of  potassium,  which 
remain  in  solution,  and  phosphuretted  hy- 
drogen, which  escapes  as  gas,  together  with 
free  hydrogen.  The  precise  nature  of  the 
action  will  be  explained  hereafter. 

To  exhibit  the  properties  of  the  gas,  put 
some  pieces  of  phosphorus  into  a  small  re- 
tort ;  fill  the  retort  completely  with  solution 
of  caustic  potash  ;  support  it  on  the  retort- 
stand,  so  that  the  beak  may  dip  just  below 
the  water  in  the  pneumatic  trough,  and  heat 
the  liquid  with  a  lamp.  After  a  while,  gas 
will  collect  at  the  top  of  the;retort,  and  will 
ultimately  drive  out  the  liquid,  and  escape 
in  bubbles  through  the  water.  A  very 
striking  effect  will  then  be  exhibited.  Each 
bubble  of  gas,  as  it  issues  into  the  air, 
takes  fire  spontaneously,  burning  with  a 
bright  flash,  and  producing  a  beautiful 
white  ring  of  phosphoric  acid,  which  gradu- 
ally expands  as  it  rises  in  the  air,  becoming 
thinner  and  thinner,  till  it  finally  vanishes. 
Avery  brilliant  combustion  is  also  produced 
by  passing  the  gas  in  successive  bubbles  into 
a  jar  partly  filled  with  oxygen.  It  likewise 
takes  fire  when  passed  into  chlorine  gas, 
the  products  of  the  combustion  being  hy- 
drochloric acid  and  pentachloride  of  phos- 
phorus. 

Another  mode  of  obtaining  this  spon- 
taneously inflammable  gas,  is  by  the  action 
of  water  on  phosphide  of  calcium,  a  com- 
pound formed  by  passing  vapour  of  phos- 
phorus over  heated  quick-lime.  When 
this  substance  is  thrown  into  water,  phos- 
phate and  hypophosphite  of  calcium  are 
formed,  and  phosphuretted  hydrogen  is 
evolved,  each  bubble  taking  fire  as  it 
escapes  into  the  air. 

The  spontaneous  inflammability  ex- 
hibited by  the  gas  obtained  as  above,  is 
not  the  property  of  pure  phosphuretted 
hydrogen  (PH3).  but  arises  from  the 
presence  of  a  small  quantity  of  the  vapour 
of  another  compound,  the  liquid  phosphide 
of  hydrogen  (PH2),  which  will  be  presently 
described.     Pure  phosphuretted  hydrogen, 


not  exhibiting  this  peculiar  property,  may 
be  obtained  by  the  action  of  strong  hydro- 
chloric acid  on  the  phosphide  of  calcium 
just  mentioned,  and  likewise  by  simply 
heating  a  strong  syrupy  solution  of  phos- 
phorous or  hypophosphorous  acid.  The 
decomposition  of  hypophosphorous  acid  by 
heat  has  been  already  explained.  Phos- 
phorous acid  is  decomposed  as  follows : 

4  H3P06  =  3  H3P08  +  PHS. 

The  gas  obtained  by  either  of  these  methods 
does  not  take  fire  in  the  air,  at  ordinary 
temperatures,  but  burns  easily  on  the  ap- 
plication of  a  light,  producing  phosphoric 
acid  and  water.  In  other  respects,  it  re- 
sembles the  spontaneously  inflammable  gas. 
Phosphuretted  hydrogen  is  a  colourless 
gas  of  specific  gravity  1*185.  It  has  a  faint 
disagreeable  odour,  like  that  of  putrid  fish  ; 
or,  more  correctly  speaking,  the  odour  of 
fish  in  a  state  of  decomposition  is  in  great 
part  due  to  the  disengagement  of  this  gas, 
which  is  often  evolved  in  the  spontaneous 
decomposition  of  animal  matter.  It  is, 
probably,  also,  the  cause  of  the  wandering 
lights  often  seen  on  dark  nights  in  marshy 
districts,  and  known  by  the  name  of  Ignes 
fatui,  Will-o'-the-wisps,  or  Jack-o' -lanthorns. 
Phosphuretted  hydrogen  is  but  slightly 
soluble  in  water,  so  that  it  may  be  easily 
collected  over  that  liquid.  A  solution  of 
sulphate  of  copper  absorbs  it  completely ; 
but  leaves  behind  any  free  hydrogen  with 
which  it  may  be  mixed,  thereby  affording  a 
method  of  testing  its  purity. 

Many  metals — potassium  and  copper  for 
instance,  when  heated  in  this  gas,  abstract 
the  phosphorus,  and  leave  a  volume  of 
hydrogen,  equal  to  1J  times  the  original 
volume  of  the  gas.  Now  1J  volumes  of 
hydrogen  weighs  0*104 — (remember  that 
specific  gravities  are  the  weights  of  equal 
volumes),  and  this  deducted  from  1*185,  the 
weight  of  1  volume  of  phosphuretted  hy- 
drogen, leaves  1*081,  which  is  very  nearly 
the  weight  of  one- fourth  of  a  volume  of 
vapour  of  phosphorus  (p.  70).  Hence  this 
gas  is  composed  of  one-fourth  volume  of 
phosphorous  vapour  and  1|  volumes  hydro- 
gen, condensed  into  1  volume;  or  of  1 
volume  of  phosphorous  vapour,  and  6  vol- 
umes of  hydrogen  condensed  into  4  vol- 
umes. Moreover,  phosphorous  vapour  is 
64  times  as  heavy  as  hydrogen;  hence  the 
weights  of  phosphorus  and  hydrogen  in  the 


FAMILIAR  LECTURES   ON   CHEMISTRY. 


131 


gas  are  as  64  to  6,  or  as  32  to  3.  The  gas 
is,  therefore,  composed  of  1  eq.  of  phos- 
phorus and  3  eqs.  of  hydrogen. 

Phosphuretted  hydrogen  is  analogous  in 
composition  to  ammonia  ^NH3),  and,  like 
that  substance,  forms  definite  compounds 
with  hydrobromic  and  hydriodic  acids,  and 
with  several  metallic  chlorides — the  bi- 
chloride of  tin  for  example  :  it  is,  therefore, 
somewhat  of  the  nature  of  an  alkali. 

Phosphuretted  hydrogen  passed  through 
various  metallic  solutions,  forms  precipi- 
tates of  the  corresponding  Metallic  Phos- 
phides. These  compounds,  which  are  not 
of  much  importance,  may  also  be  formed 
in  various .  other  ways,  viz.,  by  heating 
phosphorus  in  contact  with  a  metal  or 
metallic  oxide,  and  by  heating  a  phosphate 
in  contact  with  charcoal,  which  abstracts 
the  oxygen.  They  are  solid,  and  generally 
brittle.  Most  of  them  give  up  their  phos- 
phorus at  high  temperatures.  "When  they 
are  heated  in  contact  with  the  air,  the 
phosphorus  burns,  forming  phosphoric 
acid,  and  in  some  cases  a  phosphate  of  the 
metal  is  produced.  The  phosphides  are 
also  converted  into  phosphates  by  nitric 
and  hypochlorous  acids. 

Liquid  Phosphide  of  Hydrogen,  PH2. — 
This  is  the  compound  to  which  the  spon- 
taneous inflammability  of  ordinary  phos- 
phuretted hydrogen  is  due.  I  have  already 
stated  that  this  gas  is  formed  by  the  action 
of  water  on  the  phosphide  of  calcium 
(Ca2  P).  This  action,  however,  really 
consists  of  two  stages  ;  in  the  first  stage, 
lime  (oxide  of  calcium)  and  liquid  phos- 
phide of  hydrogen  are  formed : — 

Ca2  P  +  2  HO  =  2  Ca  O  +  PH2  ; 

and  in  the  second,  this  liquid  phosphide  is 
resolved  into  a  solid  phosphide  (P2H), 
and  phosphuretted  hydrogen  gas  ;  thus — 

5  PH2  =  P2  H  +  3  PH3. 

Moreover,  the  gas,  as  it  escapes,  carries 
with  it  a  small  quantity  of  the  liquid  phos- 
phide in  the  form  of  vapour,  and  is  thereby 
rendered  spontaneously  inflammable  ;  and 
on  passing  it  through  a  U-shaped  tube 
cooled  by  a  freezing  mixture,  the  compound 
PH2  separates  from  it  in  the  liquid  state. 

The  formation  of  spontaneously  inflam- 
mable phosphuretted  hydrogen  by  boiling 
phosphorus  in  a  solution  of  potash,  takes 
place  in  a  similar  manner.     The  first  pro- 


ducts formed  are  phosphate  and  hypophos- 
phite  of  potassium,  liquid  phosphide  of 
hydrogen,  and  free  hydrogen  gas  ;  thus — 

4  P  +  4  KO  +  8  HO  =  K3  P08 
+  KPH204  +  2PH2  +  2H; 

and  the  liquid  phosphide  is  immediately 
resolved  into  trie  solid  and  gaseous  pro- 
ducts, in  the  manner  above  explained,  the 
gas  carrying  with  it  a  portion  of  the  unde- 
composed  liquid.  The  phosphuretted  hy- 
drogen obtained  by  this  process,  is  always 
mixed  with  free  hydrogen. 

The  compound  PH2  is  a  colourless 
liquid,  which  does  not  solidify  at  —  4°. 
At  86°,  it  volatilizes  and  is  decomposed. 
It  is  exceedingly  inflammable,  and  takes 
fire  in  the  air  at  ordinary  temperatures, 
burning  with  an  intensely  bright  white 
flame,  and  producing  dense  fumes  of  phos- 
phoric acid.  A  very  small  quantity  of  the 
vapour  of  this  liquid  diffused  through  com- 
bustible gases,  such  as  hydrogen,  carbu- 
retted  hydrogen,  carbonic  oxide,  &c,  ren- 
ders them  spontaneously  inflammable. 

Solid  Phosphide  of  Hydrogen,  P2  H. — 
The  liquid  phosphide,  when  exposed  to 
light,  is  resolved  into  this  compound  and 
phosphuretted  hydrogen  gas,  in  the  manner 
just  explained.  The  solid  phosphide  is  also 
formed  by  the  action  of  strong  hydrochloric 
acid  on  phosphide  of  calcium,  phosphu- 
retted hydrogen  and  chloride  of  calcium 
being  produced  at  the  same  time ;   thus — 

5  Ca2  P  +  10  HC1  =  10  Ca  CI  +  P2  H 
+  3PH3. 

In  this  case,  also,  it  is  probable  that  the 
liquid  phosphide  is  formed  first,  and  is 
immediately  resolved  into  the  solid  and 
gaseous  phosphide  ;  the  gas,  however,  does 
not  carry  any  of  the  liquid  phosphide  away 
with  it,  and  therefore  does  not  take  fire  on 
emerging  into  the  air. 

Solid  phosphide  of  hydrogen  is  a  yellow 
inodorous  powder,  which  takes  fire  in  the 
air  at  320°,  and  also  when  struck  by  a 
hammer.  It  is  not  decomposed  by  dry 
air  at  ordinary  temperatures,  but  damp  air 
decomposes  it  slowly.  It  is  insoluble  in 
water  and  in  alcohol. 

Spontaneously  inflammable  phosphuret- 
ted hydrogen,  when  exposed  to  light,  de- 
posits this  yellow  powder,  its  formation 
resulting  from  the  decomposition  of  the 
compound  PH2  diffused  through  the  gas. 
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After  its  decomposition,  the  gas  no  longer 
takes  fire  at  ordinary  temperatures. 

PHOSPHORUS  AND  CHLORINE. 

Terchloride  of  Phosphorus.  PCI  3. — When 
chlorine  gas  is  passed  over  melted  phos- 
phorus in  an  apparatus  similar  to  that 
which  is  used  for  the  preparation  of  chlo- 
ride of  sulphur  (p.  350,  vol.  i.),  a  yellowish 
liquid  distils  over,  which  is  the  terchloride 
of  phosphorus,  containing  excess  of  phos- 
phorus in  solution.  From  this  impurity  it 
may  be  freed  by  distillation.  The  same 
compound  is  also  formed  when  vapour  of 
phosphorus  is  passed  over  dichloride  or 
protochloride  of  mercury. 

Pure  terchloride  of  phosphorus  is  a  trans- 
parent, colourless,  and  very  mobile  liquid, 
having  a  pungent  odour.  Its  specific 
gravity  is  1*5,  and  its  boiling  point  172°. 
It  forms  white  fumes  in  the  air,  and  is  de- 
composed by  water,  yielding  hydrochloric 
and  phosphorous  acid. 

The  composition  of  this  substance  is  de- 
termined by  precipitating  the  chlorine  in 
the  form  of  chloride  of  silver,  and  weighing 
the  precipitate,  after  thoroughly  washing 
and  drying  it.  For  this  purpose,  the  solu- 
tion obtained  by  the  action  of  water  on  a 
known  weight  of  the  compound,  is  mixed 
with  nitrate  of  silver,  whereby  a  precipitate 
is  formed,  consisting  of  chloride  and  phos- 
phite of  silver.  Nitric  acid  is  then  added 
to  dissolve  the  phosphite  of  silver,  and  the 
insoluble  chloride  is  collected  on  a  filter, 
thoroughly  washed  with  water,  and  dried  at 
a  gentle  heat.  The  precipitate  is  then 
separated  from  the  filter  as  completely  as 
possible,  and  fused  by  the  heat  of  a  lamp  in 
a  porcelain  crucible,  the  weight  of  which 
has  been  previously  ascertained.  Lastly, 
the  filter,  with  the  remainder  of  the  preci- 
pitate adhering  to  it,  is  also  put  into  the 
crucible  and  burned  to  ashes  by  the  appli- 
cation of  a  strong  heat,  after  which  the 
crucible,  with  its  contents,  is  again  weighed. 
The  weight  of  the  chloride  of  silver  is  thus 
determined  ;  and  as  143*5  grains  of  it  cor- 
respond to  35'5  grains  of  chlorine,  the 
quantity  of  the  latter  is  easily  calculated. 
The  object  of  fusing  the  chloride  of  silver 
is  to  deprive  it  completely  of  water,  which 
it  retains  with  great  obstinacy ;  the  heat 
must  therefore  be  continued  till  the  fused 
mass  no  longer  gives  ofifbubbles  of  vapour. 

I  have  described  this  process  at  length, 


because  it  will  serve  to  give  you  an  idea  of 
the  method  generally  adopted  for  determin- 
ing the  quantity  of  a  substance  present  in 
a  given  compound,  viz.,  by  separating  the 
substance  in  the  form  of  a  precipitate  of 
known  composition,  which  can  be  easily- 
washed,  dried,  and  weighed.  Sulphuric 
acid,  for  instance,  is  estimated  by  precipi- 
tating it  in  the  form  of  sulphate  of  barium. 

Pentachloride  of  Phosphorus.  PC1S. — 
Phosphorus  takes  fire  spontaneously  in 
chlorine  gas,  forming  a  white  flaky  sub- 
stance, which  is  the  pentachlctride.  The 
best  mode  of  preparing  this  substance  in 
quantity,  is  to  pass  chlorine  for  a  long  time 
over  the  liquid  terchloride.  It  forms  a 
snow-white  powder,  which  volatilizes  con- 
siderably below  the  boiling  point  of  water, 
but  fuses  under  increased  pressure,  and 
afterwards,  on  cooling,  crystallizes  in  trans- 
parent prisms.  It  fumes  in  the  air,  and  is 
decomposed  by  water,  yielding  hydrochloric 
and  phosphoric  acid  (p.  111).  Its  compo- 
sition is  determined  in  the  same  manner  as 
that  of  the  preceding  compound. 

Oxy chloride  of  Phosphorus.  PC13  02. — 
This  compound,  which  is  a  colourless 
liquid,  having  a  pungent  odour,  like  that 
of  the  terchloride  of  phosphorus,  is  formed 
by  the  action  of  vapour  of  water  on  the 
pentachloride: 

PC15  +  2  HO  =  PC13  02  +  HC1. 

On  distilling  the  product  after  all  the 
pentachloride  has  disappeared,  hydrochloric 
acid  passes  over  first,  and  afterwards  the 
oxychloride.  This  compound  emits  white 
fumes  when  exposed  to  the  air,  and  is  de- 
composed by  water,  as  follows: — 

PCI3  02  +  3  HO  =  P05  +  3  HC1. 

This  decomposition  is,  in  fact,  a  continua- 
tion of  the  action  by  which  the  oxychloride 
is  formed  from  the  pentachloride. 

COMPOUNDS    OF    PHOSPHORUS    WITH     BRO- 
MINE,   IODINE,    AND    FLUORINE. 

Bromine  and  phosphorus  form  two  com- 
pounds— a  liquid  terbromide,  PBr3,  and  a 
solid  pentabromide,  PBr3,  both  ot  which 
are  decomposed  by  water  in  a  similar  man- 
ner to  the  corresponding  chlorides.  There 
is  also  an  oxybromide,  PBr3  02,  formed  by 
the  action  of  vapour  of  water  on  the  pen- 
tabromide. 

With  iodine  phosphorus  appears  to  form 
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three  compounds — viz.,  a  ter-iodide,  a  pen- 
ta-iodide,  and  a  third  compound,  containing 
less  iodine  than  the  ter-iodide.  AH  these 
compounds  are  solid  at  ordinary  tempera- 
tures, and  are  decomposed  by  water,  pro- 
ducing hydriodic  acid  and  corresponding 
oxygen-compounds  of  phosphorus. 

When  phosphorus  is  brought  into  contact 
with  bromine  or  iodine  in  an  open  vessel,  it 
takes  lire  and  burns  in  the  ordinary  way, 
the  heat  developed  by  the  commencing 
combination  being  sufficient  to  set  up  the 
rapid  oxidation  of  the  phosphorus  ;  but  in 
a  vessel  exhausted  of  air,  or  filled  with 
nitrogen  or  carbonic  acid  gas,  combination 
takes  place  without  visible  combustion. 

Phosphorus  likewise  combines  with  flu- 
orine, forming  a  colourless,  strong  fuming 
liquid,  corresponding  to  the  ter-chloride. 
It  is  obtained  by  distilling  phosphorus  with 
fluoride  of  lead. 

PHOSPHORUS  AND  SULPHUR. 

These  substances  may  be  united  by  fusion 
in  any  proportion  whatever.  Great  care 
must,  however,  be  taken  in  making  the 
experiment,  as  the  materials  are  often 
violently  projected  from  the  vessel.  The 
safest  method  is  to  fuse  them  together 
under  warm  water,  at  a  temperature  not 
exceeding  160°. 

Among  the  indefinite  number   of  mix- 
tures  produced  in  this  manner,  there  are 
five   which   are    definite    compounds.      Of 
these,  the  first  four  are  exactly  similar  in 
composition  to  the  oxygen-compounds  of 
phosphorus,  while  the  fifth  has  no  corre- 
sponding term  in  the  oxygen  series.     This 
will    appear    on    comparing   the  following 
table  of  the  sulphides  of  phosphorus  with 
that  of  the  oxygen-compounds,  given  in  a 
previous  paper. 
Disulphide     of    phosphorus,    or}  p  « 
hyposulphophosphorous  acid.../     2   * 
Protosulphide,    or     hyposulpbo- )  p„ 

phosphoric   acid / 

Tersulphide,    or   sulphophospho-  \  p« 

rous  acid J        3# 

Pentasulphide,     or     sulphophos-\  p« 

phoric  acid  )        5° 

Persulphide PS12. 

These  compounds  may  be  formed  by 
melting  sulphur  and  phosphorus  together 
in  the  required  proportions.  They  are  all 
more  fusible  and  inflammable  than  phos- 
phorus itself.     The  disulphide  and  proto- 


sulphide are  liquid  at  ordinary  temperatures, 
the  rest  are  solid. 

The  first  four  of  these  compounds  unite 
with  metallic  sulphides  and  form  com- 
pounds called  Sulphur- salts;  hence  they 
are  themselves  called  Sulphur- acids.  The 
general  formulae  of  the  sulphur-salts  of 
phosphorus  are  given  in  the  following 
table : 


Hyposulphophosphites  —  MS 


P2S,   or 

PS,    or 

or  M0 


MP,  S, 
Hyposulphophosphates  —  MS    . 

MPS2. 
Sulphophosphites— 2  MS  .   PS3, 

PS5. 
Sulphophosphates — 2  MS  .  PS5,  or  M„ 

PS,. 

You  will  observe,  that  the  sulphophos- 
phates correspond  exactly  to  the  pyrophos- 
phates (M2  P07),  2  eqs.  of  sulphur  being 
substituted  for  oxygen. 

The  chief  interest  attaching  to  these 
sulphur-compounds  of  phosphorus,  arises 
from  the  resemblance  which  they  exhibit 
between  sulphur  and  oxygen.  This  resem- 
blance, indeed,  may  be  traced  through  the 
greater  number  of  the  compounds  of  these 
elements.  Thus,  hydrosulphuric  acid  (HS) 
is  similar  in  composition  to  water  (HO), 
and  the  persulphide  of  hydrogen  (HS0), 
to  the  peroxide  ( H02 )  ;  and  the  last- 
mentioned  compounds  exhibit  striking  re- 
semblances in  their  modes  of  decomposition 
(p.  297,  vol.  i.)  Many  of  the  oxides  and 
sulphides  of  the  metals  likewise  correspond 
in  composition  ;  though,  generally  speak- 
ing, the  sulphides  are  more  numerous  than 
the  oxides.  But  the  relation  between  sul- 
phur and  oxygen  is  most  strikingly  exhibited 
in  the  sulphur-salts.  The  sulphophos- 
phates, &c,  above-mentioned,  afford  one 
example  of  this  class  of  salts  ;  and  similar 
compounds  are  formed  by  the  sulphides  of 
arsenic  and  antimony.  We  shall  consider 
them  more  particularly  in  treating  of  those 
metals. 

The  existence  of  groups  or  series  of  ele- 
ments, exhibiting  more  or  less  resemblance 
to  each  other,  is  one  of  the  most  important 
facts  in  chemical  science.  "We  have  already 
noticed  one  of  these  groups,  consisting  of 
chlorine,  bromine,  iodine,  and  fluorine ; 
a  second  is  formed  by  oxygen,  sulphur, 
selenium,  and  tellurium  ;  and  a  third  by 
phosphorus,  arsenic,  and  antimony.     Other 
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such  groups  exist,  and  will  be  more  fully 
considered  hereafter. 

The  relation  between  sulphur  and  oxygen 
is  further  exhibited  by  the  following  com- 
pounds : 

Sulphochloride  of  Phosphorus,  PC13  S2. — 
This  compound  is  formed  by  the  action  of 
hydrosulphuric  acid  on  the  pentachloride 
of  phosphorus,  just  as  the  oxychloride  is 
formed  by  the  action  of  water  on  that  com- 
pound : 


PCI 


PC13  S2  +  2  HC1. 


5+2HS 

The  chloride  may  be  contained  in  a  glass 
bulb,  and  the  hydrosulphuric  acid  gas 
passed  over  it.  The  product  is  a  transpa- 
rent and  colourless  liquid,  which  boils  at 
262°.  It  is  heavier  than  water,  has  a  pecu- 
liar aromatic  odour,  and  is  slowly  decom- 
posed by  cold  water,  more  quickly  if  the 
water  be  warm : 


PCI3  S2  +  5  HO 


P05  +  2  HS  + 
3  HC1. 

Alkalis — soda,  for  example — transform  this 
compound  into  a  peculiar  acid  calied  Sulph- 
oxiphosphoric  acid ;  which  may  be  regarded 
as  ordinary  or  terbasic  phosphoric  acid,  in 
which  2  eqs.  of  oxygen  are  replaced  by 
sulphur,  so  that  the  formula  of  the  soda- 
salt  is — 


+ 


Na3  PSa06. 

The  decomposition  takes  place  thus  :- 

PC13S2  +  6  NaO  =Na3  PS206 
3  NaCl. 

The  sulphoxiphosphates  are  easily  decom- 
posed by  other  acids,  even  by  the  weakest ; 
but  the  acid  which  they  contain  is  decom- 
posed as  soon  as  it  is  set  free  ;  so  that  it 
cannot  be  obtained  in  the  h)  drated  state. 

Sulphoper  chloride  of  Phosphorus.  P  C 1 5  S  4. 
— Obtained  by  fusing  3  parts  of  penta- 
chloride of  phosphorus  with  1  part  of  sul- 
phur in  a  retort,  and  then  distilling.  The 
product  is  a  clear,  pale  yellow,  mobile 
liquid,  which  is  heavier  than  water ;  boils 
at  244?°,  and  does  not  solidify  at  1'4°. 
When  heated,  it  dissolves  large  quantities 
of  sulphur,  and  also  of  phosphorus  ;  which 
it  deposits  again  in  crystals  on  cooling. 

Phosphorus  and  Nitrogen.  —  These  ele- 
ments exist  together  in  several  compounds, 
which,  however,  are  difficult  to  prepare, 
and  not  of  sufficient  importance  to  occupy 
us  at  present. 
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RAMBLE  THE  NINTH. 


EDEN  —  MOUNTAIN  BEAUTIES  —  KANOBIN  — 
THE  MARONITES-THE  HORN  OR  TANTOUR— 
CONVENT  OF  ST.  ANTHONY  AT  KASHEYA. 

"  The  glad  earth  danced  around  thee  with  the  tone 
Of  music — for  then  Eden  was  her  own, 
And  all  things  breathed  of  beauty." — Wiffen. 

"  What  lovely  magnificence  stretches  around  ! 
Each  sight  how  sublime !  and  how  awful   each 

sound ! 
All  hush'd  and  serene  as  a  region  of  dreams, 
The   mountains   repose   'mid   the  roar  of    the 

streams  ; 
Their    glens  of    black    umbrage    by   cataracts 

riv'n, 
But  calm  their  blue  tops  in  the  beauty  of  hea 

ven."  Wilson. 

"  All    hail,    ye  mountains !    hail,   thou  morning 

light ! 
Better  to  breathe  upon  this  aery  height 
Than   pass  in  needless   sleep   from   dream    to 

dream."  Wordsworth. 

Eden  presents  a  strong  contrast  to  the 
scene  we  had  recently  quitted,  where  the 
aspect  of  nature  was  wild,  grand,  and  re- 
plete with  interesting  associations;  where 
no  voice  disturbed  the  solemn  stillness  and 
awfulness  of  the  spot ;  where  wastes  of  snow 
dazzled  the  eye,  and  the  tempest  waked 
terrifically. 

Here  Nature  has  Veen  prodigal  of  her 
blessings,  and  here,  also,  has  tradition  fixed 
the  Paradise  in  which  the  progenitors  of 
mankind  were  placed.  The  beauty  of  the 
scenery  may  plead  as  an  excuse  for  trans- 
ferring the  terrestrial  Paradise  from  the 
country  between  Bagdad  and  Bussorah,  to 
Syria,  but  Le  Clerc  has  assisted  the  tradi- 
tion, by  asserting  that  Syria  is  the  land  where 
"the  Lord  planted  a  garden"  for  our  first 
parents. 

Standing  on  the  crest  of  a  hill,  the 
square-roofed  cottages  of  the  village  peep 
from  luxuriant  mulberry  and  walnut-trees ; 
and  afar  off  the  dark  mass  of  the  cedars — 
the  choicest  and  best  of  Lebanon — is  seen. 
In  the  valley  below  reposes  Mr.  Abbott, 
late  consul-general  of  Syria,  beneath  a  rude 
tomb  built  by  his  son-in-law ;  flocks  of 
goats  are  drinking  at  the  mountain  stream 
that  glides  with  silence  under  the  waving 
trees,  and   between   the   flower  enamelled 
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banks.  The  murmuring  breezes,  the  cir- 
cumscribing shades,  the  fragrance  of  the 
mountain  air,  the  absence  of  the  noise  and 
bustle  of  a  town,  are  sufficient  to  entice 
us  to  dwell  amid  the  gardens  and  vine- 
yards of  Eden,  for — 

11  When  fervid  beams  of  noon  invade, 

And  bloom  and  verdure  faint  with  heat; 
The  palm,  the  pine,  the  cedar  shade, 
Afford  me  stiU  a  cool  retreat ! " 

The  air  of  Eden  is  so  invigorating,  that 
travellers  who  have  suffered  from  inter- 
mittent fever  usually  resort  there  for  the 
restoration  of  their  health  during  the  sum- 
mer ;  in  winter  its  air  is  so  keen,  that  the 
inhabitants  generally  descend  into  one  of 
the  neighbouring  villages. 

Away  we  go  again  !  Q<nce  more  we  tread 
the  mountain  path,  with  its  banks  of  rock 
and  headlong  steeps,  sprinkled  o'er  with 
dwellings,  where  the  Druse  and  the  Maro- 
nite  take  refuge—where  the  trickling  rills 
look  like  streams  of  molten  -silver  as  they 
flow  adown  the  craggy  mounds,  clothed 
with  brilliant  moss  of  emerald  hue  ;  and — 

"  The  sylvan  slopes  with  corn-clad  fields 
Are  hung,  as  if  with  golden  shields, 
Blight  trophies  of  the  sun ! " 

Up,  up,  up,  still  higher  up  mounts  the 
lark,  as  he  leaves  the  daisied  sod  or  bloom- 
ing thicket  for  the  ethereal  arch  ;  the  skip- 
ping kids  gamble  o'er  the  dewy  meads,  or 
leap  from  the  dizzy  steeps  around,  to  slake 
their  thirst  in  the  glittering  brook  beneath 
the  sycamore's  broad  shade  ;  the  impending 
rocks  shelter  the  traveller  from  the  sun's 
fierce  rays,  but  yet  seem  to  threaten  his 
life  the  while,  as  they  range  above  him, 
pile  on  pile — a  savage-looking  assemblage, 
bleak,  rude,  and  chaotic,  except  when 
clothed  with  grey  mosses,  illumined  with 
the  sun's  golden  rays,  or  arranged  in  long 
lines  on  the  mountain's  side,  to  prevent 
the  rains  washing  the  soil  into  the  valley 
beneath.  The  gilded  summer-flies  and 
richly  painted  butterflies  sport  in  the  blaze 
of  day,  quaffing  nectar  as  they  range  from 
flower  to  flower ;  deep  below,  in  the  ravines, 
the  umbrageous  billows  wave  on  high,  and 
beat  with  mocking  force  against  the  moun- 
tain ridges;  and  man,  free  as  the  air  he 
breathes,  though  proud  and  haughty,  bows 
to  his  Maker,  and  silently  worships  in  the 
retirement  of  the  mountain  glen ;  for  though 
lone — 


11  Who  could  wear 
The  frown  of  sorrow  now?     This  glorious  hour 
Reveals  the  ruling  God!" 

We  have  reached  Kanobin,  the  most 
celebrated  of  all  the  Maronite  monasteries, 
and,  thankful  that  we  have  escaped  the  dan- 
gers of  the  road,  real  or  imaginary,  are 
right  glad  to  partake  of  the  meal  prepared 
for  us  by  the  patriarch's  orders. 

The  monks  attribute  the  foundation  of 
Kanobin  to  Theodosius  the  Great ;  and  the 
erection  of  the  present  structure  is  said  to 
have  been  the  act  of  Salah-ed-deen,  (Sala- 
din,)  as  a  return  for  the  hospitality  of  the 
patriarch.  Perhaps  there  are  iew^  spots  in 
the  whole  of  Syria,  if  any,  so  romantically 
situated  as  the  convent  of  Kanobin,  which, 
partly  excavated  from  the  rocks  about  two- 
thirds  down  a  splendid  ravine,  and  partly 
built  up  against  the  mountain's  side,  ap- 
pears to  hang  like  a  huge  bird-cage  on 
the  side  of  Lebanon.  The  quiet  valley  of 
Kar.6bin  beneath,  with  its  precipitous  sides 
hollowed  out  by  the  mountain  torrents,  and 
dappled  o'er  with  kermes  oak  and  olive- 
trees  ;  and  the  threatening  masses  of  rock 
.over  bead,  imparted  ;a  charm  to  the  scene 
that  it  is  impossible  to  describe.  In  winter 
it  n&ustbe  dull  work  at  the  convent,  for, 
hide-pendent  of  the  uncomfortable  hang- 
gallows  look  of  the  outside,  notwithstanding 
its  romantic  position,  there  are  no  books 
to  cheer  the  lonely  hour,  when  the  shrill 
and  whistling  blast  plays  around  the  walls, 
and  the  torrents,  swollen  by  the  rains,  dash 
with  foaming  and  heedless  course  over  the 
huge  rocks,  sweeping  all  before  them  into 
the  vale  below.  Nevertheless,  those  who 
delight  in  savage  scenery,  will  find  its 
requisites  here  in  silent  grandeur. 

It  will  not  interest  the  general  reader  to 
know  what  we  had  for  supper  or  breakfast, 
how  much  we  demolished,  &c,  but  it  is 
necessary  to  mention,  that  though  we  did 
not  fare  sumptuously,  we  might  have  gone 
farther  and  fared  -worse,  notwithstanding 
the  beds  were  hard,  and  we  suffered  from 
"flea  bite  ms,"  (phlebitis.) 

The  tolling  of  the  convent  bell  awakened 
us  early,  and  having  performed  the  duties 
of  the  toilette,  we  repaired  to  the  church, 
a  large  grotto  cut  lengthways  in  the  rock, 
on  the  walls  of  which  are  exhibited  stiff- 
looking  patriarchs  and  saints,  rendered 
even  worse  on  the  canvas  than  when  living. 
From  the  ceiling, several  small  cotton  bags, 
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containing  the  cocoons  of  the  silk-worms, 
were  suspended  before  the  portraits  of  the 
favourite  saints,  in  order  that  the  crop  of 
silk  might  prove  abundant  under  their 
auspices  and  influence. 

The  Maionites  occupy  the  country  be- 
tween the  Nahr-el-Kelb,  or  "  Dog  River," 
and  the  Nahr-el-Bered,  or  "  River  of  Cold 
Waters,"  from  the  mountains  on  the  east 
to  the  Mediterranean  on  the  west,  em- 
bracing the  Cantons  of  Kesrouan  and 
Bshirrai. 

They  derive  their  name  from  Marro,  or 
Marroun,  a  monk  who  flourished  in  the 
fifth  century,  and  established  a  sect  since 
called  after  him.  The  Council  of  Constanti- 
nople condemned  them,  (a.d.  681,)  as  hold- 
ing the  Monothelite  heresy,  and  drove  them 


from  the  greater  part  of  the  cities  of  Syria, 
to  the  mountains  of  Lebanon  and  Anti- 
Lebanon  ;  they  adhered  to  the  Latin  church 
in  the  year  1182,  but  were  still  governed 
by  their  own  patriarchs.  After  the  Cru- 
sades, their  attachment  to  the  Church  of 
Rome  diminished,  but,  by  able  negocia- 
tions,  they  were  won  back  in  the  year  1403, 
and  forty-two  years  afterwards  they  re- 
newed their  recognition  of  Roman  supre- 
macy under  Pope  Eugenius  IV.,  which 
they  have  ever  since  strictly  adhered  to. 

They  celebrate  their  mass  in  Syriac,  and 
the  communion  is  administered  in  both 
kinds.  The  host  is  a  small  round  un- 
leavened loaf,  of  the  thickness  of  a  finger, 
and  about  the  size  of  a  penny  piece  ;  on 
the  top  is  the  impression  of  a  seal,  which 
the  priest  eats,  and  having  cut  the  remain- 
der into  small  pieces,  soaks  them  in  wine, 
and  administers  to  each  person  with  a  spoon. 
They  have  some  saints  of  their  own  ;  their 
priests  are  allowed  to  marry  before  ordi- 
nation, but  must  not  espouse  widows  ;  and 
their  patriarch,  or  chief  bishop,  called 
"the  Patriarch  of  Antioch,"  resides  in  the 
convent  of  Kanobin. 

The  priests  possess  great  power,  which 
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they  do  not  scrapie  to  exercise  ;  yet  it  is  but 
just  to  ascribe  the  mild  and  simple  manners 
of  the  Maronites,  and  the  comparative  ab- 
sence of  vice  among  them,  to  the  influence 
of  the  clergy,  which  is  almost  unbounded. 

Before  a  man  can  marry,  the  priest  or 
bishop  must  give  his  consent,  and  if  the 
pastor  refuses,  the  man  has  no  alternative 
— no  appeal.  He  may  gaze  on  the  loved 
one,  but  must  bow  to  the  decision  of  the 
clergy.  The  bishops  have  fixed  revenues, 
but  the  priests  subsist  by  the  donations  of 
their  congregations,  masses,  and  the  exer- 
cise of  some  trade  or  occupation. 

The  men  have  a  healthy  appearance, 
possess  great  muscular  strength  and  activity, 
and  are  above  the  average  height.  Their 
complexion  is  fairer  than  that  of  the  Meta- 
weli  or  Druse,  approaching  more  to  an 
olive  colour;  the  hair,  eyebrows,  and  lashes, 
dark  brown  or  black  ;  and  the  eye  full, 
black,  and  lustrous ;  their  physiognomy  is 
good.  They  are  very  bigoted,  hospitable, 
and  strictly  honourable. 

The  women  average  about  five  feet  three 
inches  in  height ;  when  young  are  rather 
pretty,  but  very  ugly  when  old  ;  neverthe- 
less, as  a  general  rule,  they  are  prepossess- 
ing, with  fine  figures,  black  and  sparkling 
eyes,  and  raven  hair,  which  is  plaited,  and 
hangs  half-way  down  their  backs,  orna- 
mented with  large_bell-shaped  silver  knobs. 
They  wear  immense  silver  ear  rings,  and 
dress  in  an  outer  pelisse  of  blue  or  some 
other  colour,  bound  with  silk  cord,  open  in 
front,  with  sleeves  reaching  to  the  elbow; 
under  this  is  another  robe,  with  sleeves 
open  to  the  wrist;  a  shawl  encircles  the 
waist,  and  long  full  trowsers  fall  to  the 
ankle,  while  the  feet  are  covered  with  yel- 
low leathern  slippers,  and  the  head  decorated 
with  the  tantour. 

The  tantour  is  an  ornament  used  by  all 
the  female  mountaineers  of  Lebanon,  and 
is  generally  the  gift  of  the  bridegroom  on 
the  occasion  of  his  marriage.  It  is  a  hollow 
tube  of  silver,  copper,  or  tin,  rudely  em- 
bossed with  stars,  flowers,  crescents,  and 
other  devices.  It  varies  in  length  from  one 
foot  to  two  feet,  and  is  about  six  inches  in 
circumference  at  the  lower  part,  gradually 
tapering  towards  the  top,  where  it  is  less 
than  half  that  dimension.  This  strange 
ornament,  placed  on  a  cushion,  is  securely 
fixed  to  the  upper  part  of  the  forehead  by 
two  silken  cords,  which,  after  surrounding 


the  head,  hang  behind  it,  terminating  in 
large  tassels  capped  with  silver.  This  orna- 
ment is  worn  at  a  different  angle,  and  varies 
in  length,  according  to  the  district.  Ill 
some  parts  it  is  worn  projecting  from  the 
forehead  like  the  unicorn's  horn,  as  at 
Deir-el-Kamar  and  Brumana;  in  others, 
at  an  angle  of  45°  from  the  side  of  the 
head,  as  at  Aare  (in  the  Haouran) ;  some- 
times it  points  backwards,  or  to  the  right 
or  left,  or  directly  upwards ;  but  when  worn 
on  the  right  side  of  the  head  it  generally 
denotes  a  married  woman ;  a  widow  on  the 
left;  and  an  unmarried  woman  when  placed 
on  the  very  crown.  Over  the  tantour  the 
long  veil  is  thrown,  with  which  they  con- 
ceal their  faces.  As  it  requires  much 
patience  and  practice  to  adjust  this  orna- 
ment, it  is  seldom  removed  even  by  night, 
and  frequently  retained  for  several  weeks 
together.  The  great  weight  of  the  tube, 
with  its  appendages  of.  cords,  chains,  and 
balls,  causes  the  women  to  suffer  severely 
from  headache,  particularly  when  they  first 
adopt  it,  and  to  hold  their  heads  in  a  pecu- 
liar position,  as  if  they  had  stiff  necks. 

The  tantour,  or  horn,  is  frequently  alluded 
to  in  Scripture;  thus  we  find :  "I  have 
defiled  my  horn  in  the  dust,"  Job  xvi.  15  ; 
11  Lift  not  up  your  horn  on  high,"  Psalm 
lxxv.  5,  10;  "  Our  horn  shall  be  exalted," 
Psalm  lxxxix.  17  ;  "  The  horn  of  Moab  is 
cut  off,"  Jer.  xlviii.  25  ;  "To  cast  out  the 
horns  of  the  Gentiles,  which  lifted  up  their 
horn,"  &c.  Zech.  i.  21  ;  "  And  hath  raised 
up  an  horn  of  salvation,"  &c.  Luke  i.  69. 

This  appendage  is  seen  on  many  coins, 
but,  according  to  Eckhel,  the  only  king 
who  appears  on  coins  with  the  horn  is 
Lysimachus.  It  is  usually  placed  behind 
the  ear,  as  an  image  of  strength  and  power. 
The  ancient  poets  ascribed  to  rivers  the 
form  of  bulls,  therefore  the  horn  being  an 
emblem  of  power,  it  was  peculiarly  appli- 
cable to  many  of  them.  In  Abyssinia  the 
men  wear  two  horns.  The  statue  of  Moses, 
by  Michael  Angelo,  upon  the  Quirinal 
Hill  at  Rome,  represents  the  prophet  as 
wearing  two  horns. 

The  salutation  of  these  people  consists 
in  throwing  the  right  arm  over  the  shoulder, 
bringing  both  faces  in  contact,  and  some- 
times kissing  the  cheek  ;  but  I  am  not 
aware  that  the  same  privilege  is  allowed  to 
females,  though,  to  say  the  least  of  it,  the 
embrace  is  very  bearish. 
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Again  we  resume  the  road  ;  every  turn 
presents  new  features  in  Syrian  mountain 
scenery,  which  is  ever  beautiful,  grand,  and 
variable.  Here  we  see  shrubs,  odoriferous 
herbs,  waving  grass,  and  verdant  moss,  re- 
lieved by  trickling  rills,  foaming  cataracts, 
and  pine  covered  glades;  there,  majestic 
crags,  steep,  impending,  and  covered  by  a 
misty  veil,  rear  their  heads  ;  the  whole  scene 
is  hallowed;  yawning  clefts,  deep  rolling 
clouds  at  times  beneath  or  overhead  ;  waver- 


ing mists,  steep  ravines,  and  unnumbered 
hills,  some  snow-clad,  and  others  gorgeous 
with  verdure  ;  solemn  shades,  groves  of 
odour-diffusing  trees  and  shrubs ;  all  en- 
trance the  lover  of  Nature,  for — 

**  The  fertile  valleys,  giant  mountains,  prove 
The  omnipresence  of  the  Deity  I 
Best  emblems  of  His  wisdom,  power,  and  love, 
Pervading  all  things  here  around,  below,  above," 


An  opening  in  the  road  which  runs  be- 
tween two  valleys,  discloses  to  us  the  Ma- 
ronite  Convent  of  St.  Anthony  at  Kasheya, 
famous  for  a  large  natural  grotto,  where  St. 
Anthony  is  said  to  have  studied  and  per- 
formed his  penances,  and  which  is  now  used 
to  confine  maniacs  and  apostates  in,  until 
cured.  ». 

Across  the  defile  there  is  an  arch,  and — 

"  Where  the  stone  cross  lifts  its  head, 
Many  a  saint  and  pilgrim  hoar, 
Up  the  hill  was  wont  to  tread, 
Barefoot,  in  the  days  of  yore." 
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f*  There  is  society,  where  none  intrudes, 
By  the  deep  sea,  and  music  in  its  roar." 

"  Hear  ye  not  the  solemn  rushing  of  the 
waves  ;  and  see  ye  not  how  gradually  the 
sunken  rocks  and  sea-weeds — beauteous 
deposits  of  the  ocean — the  wide  shingly 
space,  and  belt  of  fine  sand,  are  being  sub- 
merged in  all  directions  !  Well  for  us  that 
we  left  yonder  cave  before  the  tide  began 
to  rise,  or  else  we  should  have  had  to  wade, 
knee  deep,  through  the  dancing  spray.  A 
brief  space  only  has  elapsed  since  we  col- 
lected corallines  and  sea-anemones,  in  rock 
basins,  filled  with  clear,  transparent  water. 
Now  the  huge  stones,  by  which  they  were 
encircled,  are  lost  to  sight ;  their  presence 
is  alone  discovered  by  the  eddying  and 
whirling  of  the  restless  waves  immediately 
above  them  ;  and  now  a  might  of  waters 
rushes  impetuously  upon  the  beach. 

But  why  is  this  ?  Last  evening  we  walked 
securely  where  now  no  human  foot  may 
venture.  That  beautiful  rock  basin — that 
little  watery  world — beside  which  we  sat 
unwearied,  gazing  on  the  wonders  which  it 
contained;  our  pleasant  walks  upon  the 
firm  sand,  and  among  sunken  rocks,  of  all 
forms  and  hues,  are  covered  with  restless 
waves.  Know  you  the  reason  of  suoh  a 
change  ;  and  why  old  Ocean  has  advanced 
towards  the  shore  with  such  resistless  force? 
Ask  yonder  fisherman,  who  is  preparing  to 
cast  his  net  into  the  sea.  He  would  laugh, 
perhaps,  at  your  simplicity,  and  tell  you 
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that  it  is  the  time  of  high  tide.  You  seem 
inclined  to  laugh  also,  wondering  why 
any  one  should  ask  a  question,  which  the 
youngest  child  upon  the  coast  may  answer. 
"  The  tide,"  say  they,  both  youths  and  aged 
men,  "is  coming  in."  And  yet  what  defi- 
nite idea  does  that  short  sentence  convey  to 
the  inquiring  mind,  as  regards  the  reason 
for  such  a  change  ?  None  whatever.  In  the 
fisherman,  it  awakens  thoughts  connected 
with  his  craft ;  in  the  sailor,  remembrances 
of  far-offshores  ;  to  many  who  daily  observe 
its  progress  and  receding,  pleasant  antici- 
pations of  shells  and  sea- weed;  whilst  others 
idly  gaze  upon  the  tide  as  a  thing  of  course, 
unvarying  in  its  movements,  like  the  rising 
and  the  setting  sun. 

And  yet  the  "  world's  great  pulse"  is 
worthy  of  deep  thought ;  and  let  us  not 
rest  contented  with  knowing  that  what 
has  been,  must  be.  These  beetling  rocks 
afford  a  cool  retreat  and  resting-place  ;  and 
much  that  we  have  learned  on  the  subject 
can  be  more  readily  imparted  when  the  sug- 
gestive object  is  in  view. 

We  know  that  one  of  the  properties  of 
matter  is  to  attract  other  matter  towards 
itself,  however  distant ;  that  a  small  load- 
stone will  take  up  a  little  key  ;  while  a 
larger  magnet  acts  with  greater  force.  We 
cannot  conjecture  what  attraction  really  is, 
but  its  effects  are  obvious.  Every  one  has 
heard  the  story  of  Sir  Isaac  Newton,  in 
whom  the  falling  of  an  apple  from  a  tree 
excited  a  train  of  thought  which  laid  the 
foundation  of  all  correct  knowledge  con- 
cerning the  movements  of  heavenly  bodies. 
Men,  in  after  times,  rendered  familiar  those 
deep  reasonings  and  calculations,  which 
otherwise  we  could  not  understand  ;  and 
such  are  the  results  of  much  combined  in- 
formation on  the  subject. 

Bear  in  mind,  that  the  force  of  attraction 
is  subject  to  variations,  with  respect  to 
distance  between  attracting  and  attracted 
masses.  Thus,  if  a  mass  of  iron  be  the 
attracting  body,  acting  upon  another  mass 
with  such  power  as  to  make  it  move  through 
twenty  feet  in  a  second  of  time  ;  supposing 
the  larger  mass  to  be  removed  double  its 
former  distance,  then  the  attraction  will 
become  necessarily  so  much  weakened,  that 
the  lesser  mass  will  move  only  five  feet  in  a 
second,  or  with  one-fourth  of  its  former 
rapidity. 

Results  of  a  gigantic  kind  are  produced 


by  these  simple  principles,  when  applied 
to  those  immense  bodies  which  men  call 
planets.  But  our  business  is  not  now  with 
these  ;  only  as  attraction  has  reference  to  all 
matter,  and  the  earth  and  moon  reciprocally 
attract  one  the  other,  the  knowledge  of  this 
fact  will  help  us  to  understand,  that  though 
the  moon's  attraction  is  not  felt  to  in- 
fluence the  solid  matter  of  the  earth,  it  may 
produce  a  visible  effect  on  the  liquid  weight 
of  half  the  globe.  Exactly  in  this  way  : — 
Suppose  an  attractive  power — that  of  the 
magnet,  for  instance — be  applied  to  a  com- 
pact piece  of  iron,  the  iron  springs  forward 
to  meet  it  in  a  solid  form,  merely  because 
the  composing  particles  are  closely  bound 
together.  Suppose,  further,  that  you  move 
your  hand  rapidly  in  a  basin  of  water,  the 
water  will  be  urged  over  the  edge  of  the 
basin  ;  yet  when  the  hand  is  removed,  the 
liquid  element  settles  again,  smooth  and 
unaltered,  as  before ;  or  if  a  stone  be  put 
into  it,  no  ruggedness  or  inequality  is  per- 
ceptible;  the  waters  close  round  it,  filling 
even  the  smallest  interstice,  and  showing 
the  ease  with  which  their  particles  may  be 
separated,  without  producing  any  obvious 
effect.  Nothing  of  the  kind  occurs,  with 
regard  to  solid  masses  ;  and  from  this  dif- 
ference results  that  wonderful  effect  which 
we  have  just  witnessed  in  the  rushing  on- 
ward of  the  tide. 

As  the  earth  and  moon  mutually  attract 
each  other,  their  distance  is  regulated  by 
this  simple  fact,  as  also  by  the  velocity  with 
which  the  moon  progresses  in  her  circling 
dance.  There  is,  consequently,  no  percep- 
tible difference  from  year  to  year,  as  regards 
the  solid  earth  ;  but,  as  respects  the  sea,  it 
is  otherwise ;  the  moon's  attraction  of  the 
earth  is  neutralized  by  the  counteracting 
attraction  of  the  earth  for  the  moon,  but 
the  waters,  which  cover  three-fourths  of  her 
surface,  are  perceptibly  drawn  towards  that 
quarter  where  the  moon  exercises  her  in- 
fluence. 


Fig.  i. 


All  this  is  obvious  ;  but  how  wonderful 
is  the  fact,  that  not  only  is  the  water  nearest 


140 


CELESTIAL  PHENOMENA  OF  THE  MONTHS. 


to  the  moon  drawn  towards  her,  but  that 
the  water  on  the  opposite  side,  and,  conse- 
quently, far  removed  from  her  influence,  is 
affected  in  like  manner.  The  real  form  of 
the  sea,  therefore,  when  thus  acted  upon, 
may  be  compared  to  that  of  an  egg,  the 
small  ends  being  formed  by  the  attraction 
of  our  sister  planet,  and  the  flattened  sides, 
from  the  diminution  of  water  in  those  parts, 
as  shown  in  the  above  figures.  Hence  the 
same  effects  are  produced  twice  in  the  lunar 
month,  at  new  and  full  moon,  when  the 
waters  are  attracted  towards  her,  either  near 
or  more  remotely — that  is,  at  the  zenith  and 
nadir. 

The  sun  also  exercises  a  certain  influ- 
ence ;  yet  not  so  powerful  as  that  of  the 
mild  luminary  which  reflects  his  beams, 
Although  considerably  larger,  his  distance 
is  in  a  much  greater  ratio,  and  therefore 
his  specific  attraction  is  far  less,  being  con- 
sidered as  1  to  5.  We  must,  consequently, 
subtract  the  sun's  attraction,  according  as 
it  assists  or  opposes  that  of  the  moon. 


Fig.  2.— Neap  Tide. 


We  will  suppose  that  the  moon  is  in 
quadrature,  that  is,  in  the  first  or  last 
quarter  ;  the  Sun,  the  Earth,  and  Moon, 
(S.  E.  M.)  forming  a  right-angled  triangle. 
Thus  circumstanced  the  sun  acts  on  a  por- 
tion of  the  earth  at  b,  which  is  precisely  a 
quarter  of  a  circle  removed  from  the  spot 
«,  on  which  the  moon  acts,  and  which  is 
depressed  in  consequence  of  that  action. 
Thus  it  happens  that  the  moon  occasions 
the  waters  to  rise  at  the  two  parts  a  and  a' 
in  the  proportion  of  5,  while  the  sun's  in- 
fluence at  b  and  b  is  in  the  proportion  of  1 ; 
and  by  these  means  four  risings  of  the  water 
are  occasioned  instead  of  two.  By  sub- 
tracting, therefore,  the  sun's  effect  1,  from 
the  moon's  effect  5,  four  remain,  and  this 
expresses  the  highest  tide  occasioned  by 
the  position  of  the  heavenly  luminaries. 

But,  supposing  that  the  moon  is  either 
full  or  new,  she  forms  a  line  with  the  earth 


and  sun,  and  the  action  of  the  sun  and 
moon  being  concentrated  to  the  same 
points,  the  rising  of  the  tide  will  be  much 
greater  than  if  the  sun  was  otherwise  situ- 
ated. Whether  the  moon  be  new,  as  at  m, 
Fig.  3,  or  full,  as  at  m,  Fig.  4,  it  does  not 


Fig.  3.— Spring  Tide  at  the  New  Moon. 

signify  ;  in  either  case  the  effect  is  to  raise 
the  waters  at  a  a',  and  to  depress  them  at 
b  b',  because  the  attractive  force  of  the  two 


Fig.  4.— Spring  Tide  at  the  Full  Moon. 

bodies,  when  the  moon  is  new,  operates 
most  powerfully  at  a,  less  at  a',  and  partially 
at  b  and  V.  When  the  waters  subside  at 
b  and  b',  the  greater  portion  flows  off 
towards  a,  and  the  lesser  bears  its  tributary 
current  to  raise  the  waters  at  a',  where  they 
are  less  affected  by  the  attracting  bodies. 
The  same  maybe  said  with  reference  to  the 
full  moon,  Fig.  4,  where  the  rise  at  a  and  a' 
is  followed  by  a  subsiding  at  b  and  b\ 

It  must  not,  however,  be  forgotten,  that 
the  singular  fact  of  high  water  at  the  zenith 
and  nadir,  at  one  and  the  same  time,  owes 
much  to  the  centrifugal  force  of  the  water, 
that  is,  to  the  effort  which  a  body  compelled 
by  gravitation  to  revolve  in  a  curve,  con- 
tinually makes  to  fly  off  in  a  right  line 
at  a  tangent  to  that  curve.  "  This  force  is 
caused  by  the  rotation  of  the  earth  on  its 
axis,  and  is  greatest  at  the  contrary  side  of 
the  earth  to  the  moon  ;"  high  water,  there- 
fore, nearest  to  the  moon,  results  from  her 
positive  attraction ;  on  the  side  furthest 
from  the  moon,  to  uninterrupted  centrifugal 
force. 

Such  is  the  theory  of  the  tides.     "As 
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the  earth,"  says  a  modern  writer,  "revolves 
on  her  axis,  the  protuberant  waters  travel 
in  the  opposite  direction,  being  chiefly 
influenced  by  the  moon,  and,  to  a  certain 
extent,  by  the  sun.  The  former  comes  to 
the  south  of  us,  every  day  later  than  on 
the  preceding ;  and  the  time  of  high  tide  is 
also  later  every  day  in  the  same  proportion, 
which  sufficiently  indicates  the  superior 
attraction  of  the  moon."  We  have  already 
noticed,  that  two  opposite  high  tides  occur 
simultaneously  on  the  surface  of  the  earth ; 
and  hence  it  follows,  that  every  part  expe- 
riences two  high  tides  and  two  low  tides 
intermediate  between  them,  during  the 
period  of  its  diurnal  revolution.  In  the 
open  sea,  these  alternations  take  place  at 
intervals  of  about  six  hours  apart ;  but  in 
rivers,  considerable  irregularities  occur, 
owing  to  impediments  occasioned  by  rocks, 
or  natural  barriers  ;  and  hence  the  tide 
rises  higher  than  out  at  sea.  Now,  in  order 
to  supply  the  additional  quantity  of  water 
to  those  two  portions  which  are  in  a  line 
with  the  centres  of  the  moon  and  earth, 
both  seas  and  rivers,  on  either  side,  con- 
tribute a  portion  of  their  waters,  yet  only 
temporarily ;  for  the  waters  come  back  to 
them  again  in  about  six  hours,  although, 
as  we  have  just  remarked,  the  ebb  and  flow 
are  frequently  retarded  or  increased  by 
local  circumstances  ;  hence  it  follows,  that 
high  tides  happen  at  different  times  in  por- 
tions of  the  world  that  are  nearly  conti- 
guous. 

The  revolution  of  the  moon  around  the 
earth  occurs  while  the  earth  is  making 
rather  more  than  one  revolution  on  her 
axis,  during  which  time,  two  ebbs  and  two 
flows  are  completed ;  high  water  is  conse- 
quently about  three  quarters  of  an  hour 
later  on  each  succeeding  day.  Tides  at 
new  and  full  moon,  which  are  greater  than 
those  when  the  moon  is  in  quadrature,  are 
called  spring  tides,  the  other  neap  tides. 
Tides,  moreover,  vary  in  their  fulness  from 
another  cause,  namely,  as  the  moon  revolves 
in  an  elliptical  orbit,  she  is  at  one  time 
nearer  to  the  earth  than  at  another;  and 
consequently,  if  the  spring  tide  happens 
when  this  is  the  case,  the  tides  will  be 
higher  than  if  she  was  more  remote ;  if, 
also,  the  earth  at  the  same  time  be  at  her 
nearest  distance  from  the  sun  at  spring 
tide,  the  flowing  of  the  waters  will  then  be 
at  the  greatest  that  can  occur. 


We  might  naturally  conjecture,  that  high 
water  would  be  uniformly,  in  oceanic  or 
river  sites,  immediately  beneath  the  moon ; 
but  such  is  not  the  case.  The  moon's 
attraction  requires  time  in  order  to  produce 
a  full  effect ;  and  sailors  find,  accordingly, 
that  three  hours  must  elapse,  even  when 
out  at  sea,  before  the  completion  of  the 
highest  tide ;  or,  in  other  words,  if  the 
moon  looks  down  on  any  given  spot  at 
twelve  o'clock,  it  will  not  be  high  water 
until  three.  Hence  it  happens,  that  the 
spring  tide  does  not  take  place  till  about 
three  days  after  new  or  full  moon,  and  that 
the  greatest  spring  tide  happens  in  February 
and  October. 

Should  it  chance  that  the  moon  is  above 
the  horizon  more  than  twelve  hours  in  the 
twenty-four,  one  of  the  tides  is  higher  than 
the  other  on  that  day ;  and  this  is  readily 
accounted  for,  because  the  attraction  of  the 
moon  acts  upon  the  waters  that  are  imme- 
diately beneath  her  for  a  longer  period. 
If,  on  the  contrary,  this  fair  planet  is 
above  or  below  the  horizon  for  nearly  equal 
periods,  the  two  tides  are  also  nearly  equal, 


X.IBRA.    OR  THE    BALANCE. 


Libra,  or  the  Balance,  is  the  first  of  the 
autumnal  signs,  and  the  seventh  amongst 
its  brethren.  Emblematic  of  that  equality 
which  subsists  between  the  day  and  night, 
its  denotive  character  ^  is  aptly  repre- 
sented by  a  pair  of  scales  in  equilibrio,  be- 
cause the  days  and  nights  are  nearly  equal, 
except  at  the  poles.  In  poetic  fiction,  the 
Balance  belongs  to  the  goddess  Astraea,  and 
is  referred  to  by  Homer,  Virgil,  and  Milton. 
Look  up!  the  heavens  are  now  gloriously 
bedecked  with  stars.  At  first,  a  very  few 
of  the  largest  magnitude  became  visible ; 
others  succeeded  when  twilight  deepened 
into  night;  and  now  we  can  distinguish 
j  clearly  such  as  may  well  detain  us  for  some 
!  time  longer,  beside  the  deep,  deep  sea. 
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Altair  is  nearly  on  the  meridian  at  an 
altitude  of  46|° ;  and  Vega,  or  a  Lyra, 
is  nearly  west  of  the  meridian,  N.  by  W. 
from  Altair,  Nearly  mid-way  between  that 
star  and  the  south-western  point  of  the 
horizon,  Ras  Algethi  and  Ras  Alhague  have 
become  visible;  the  first  pertaining  to  the 
constellation  Hercules,  the  second  to  Ser- 
pentarius,  or  the  Serpent-Bearer.  North- 
westward of  Vega,  and  at  nearly  20°  distant, 
gleams  the  head  of  Draco,  or  the  Dragon. 
Arcturus  occupies  a  position  W.  by  N., 
within  19°  of  the  horizon.  The  Northern 
Crown  may  be  seen  at  a  higher  point  than 
Arcturus  ;  it  is  nearly  due  west,  and  some- 
what nearer  to  the  horizon  than  to  the 
zenith.  The  Great  Bear  appears  in  a 
north-westerly  direction,  though  in  a  lower 
altitude  than  has  been  hitherto  his  wont. 
Cor  Caroli,  or  King  Charles's  Heart,  verges 
upon  N.W.  by  W.,  at  23°  of  altitude. 
Eastward  of  the  meridian  beams  Capella, 
in  a  direction  nearly  NN.E.,  at  an  ele- 
vation of  15°.  Menkalina,  or  /3  Aurigae, 
a  star  of  the  second  magnitude,  is  seen 
east  of  Capella,  or  the  Goat,  at  a  little  lower 
elevation.  Midway  between  the  zenith 
and  the  north-eastern  horizon,  Cassiopeia, 
"the  proud  Ethiop  queen,"  appears  in  the 
north-east.  We  have  not  forgotten  the 
Square  of  Pegasus,  though  at  a  greater 
elevation  than  in  July,  and  now  apparent 
in  a  direction  E.  by  S.  North-east  of 
Altair,  at  an  altitude  of  above  50°,  the 
Dolphin  has  become  visible  a  few  degrees 
eastward  of  the  meridian. 

The  southern  quarter  of  the  heavens  is 
now  beautifully  varied  with  numerous  con- 
stellations; although,  with  the  exception 
of  Aries  and  Pisces,  they  are  mostly  at  a 
low  altitude.  The  first  may  be  readily  dis- 
covered in  the  direction  E.  by  N.  ;  the 
second  is  due  east,  and  next  to  Aries. 
Aquarius  has  risen  westward  of  Pisces,  in 
a  locality  SS.E. ;  Capricornus  westward 
from  Aquarius,  nearly  in  the  south  ;  Sagit- 
tarius, or  the  Archer,  and  Sobieski's  Shield, 
are  also  S.W.,  while  Scorpio  is  situated 
still  further  to  the  west. 

See  you  not  that  large  irregular  whitish 
zone,  stretching  athwart  the  sky  from  one 
part  of  the  firmament  to  another?  That 
mighty  zone  is  called  the  Galaxy,  or  Milky 
Way,  and  when  traced  throughout  its  cir- 
cling path,  is  found  to  encompass  the  hea- 
vens, though   broader  and  more   brilliant 


in  some  portions  than  in  others.  Astrono- 
mers and  poets  in  all  ages  have  alluded  to 
this  mighty  zone,  but  none  more  beauti- 
fully than  Milton,  in  his  Seventh  Book  of 
Paradise  Lost,  when  describing  the  ascent 
of  angels  in  the  train  of  their  Creator  : — ■ 

"  So  sung 
The  glorious  train  ascending :  he  through  heaven, 
That  open'd  wide  her  blazing  portals,  led 
To  God's  eternal  house  direct  the  way — 
A  broad  and  ample  road,  whose  dust  is  gold, 
And  pavement  stars,  as  stars  to  thee  appear, 
Seen  in  the  galaxy,  that,  milky  way, 
Which  nightly  as  a  circling  zone  thou  seest 
Powder'd  with  stars." 

We  have  traced  this  fair  circle  in  the  map 
of  stars  on  Mercator's  projection  ;  let  us 
endeavour  to  apply  the  knowledge  which  we 
have  gained,  by  observing  its  actual  position 
in  the  heavens.  Commencing  from  the  head 
of  Cepheus,  or  about  30°  from  the  north 
pole,  we  observe  that  it  proceeds  through 
Cassiopeia,  Perseus,  Auriga,  part  of  Orion, 
and  the  feet  of  Gemini.  At  this  point 
it  crosses  the  zodaic,  winds  across  the 
equinoctial  line  into  the  southern  hemi- 
shere,  and  divides  the  Unicorn  and  ship 
Argo,  where  its  luminosity  is  most  con- 
spicuous. Charles's  Oak,  the  feet  of  the 
Centaur,  the  Cross,  the  Altar,  and  the  tail 
of  Scorpio,  the  bow  of  Sagittarius,  and  a 
part  of  Ophiucus,  lie  also  in  its  course. 
When  passing  over  the  zodiac  into  the 
northern  hemisphere,  it  is  parted  into  two 
branches :  of  these  the  first  runs  through 
the  tail  of  Scorpio,  the  bow  of  Sagittarius, 
the  shield  of  Sobieski,  the  feet  of  Antinoiis, 
Aquila,  Delphinus,  the  Swan,  and  Arrow; 
the  second  winds  through  the  upper  por- 
tion of  the  tail  of  Scorpio,  the  side  of  Ser- 
pentarius,  Taurus,  Poniatowski,  the  Goose, 
and  the  neck  of  the  Swan,  at  which  point 
the  two  branches  again  unite,  and  proceed 
to  the  head  of  Cepheus,  where  we  com- 
menced our  observations,  after  remaining 
separate  for  more  than  100°.  We  may  also 
observe  a  brief  separation  of  the  Milky 
Way,  between  Cassiopeia  and  Perseus, 
forming  two  small  streams,  which  again 
unite  in  the  sword  of  Perseus. 

How  beautiful  is  this  wondrous  zone, 
whether  appearing  dense  and  luminous,  or 
faint  and  scattered,  whether  broad  or  nar- 
row !  In  some  places  its  breadth  is  about 
four  or  five  degrees,  in  others  from  ten  to 
eighteen  degrees  ;  and  such  is  its  peculiar 
appearance,  that  at  every  season  of  the  year 
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it  is  more  or  less  visible,  though  most 
conspicuous  and  clear  during  the  months 
of  August,  September,  October,  and  No- 
vember. 

Astronomers  relate  that  this  "  thin  gauzy 
band  of  light,"  which  seems  to  encircle  the 
dome  of  heaven,  consists  of  innumerable 
stars,  and  yet  so  distant,  as  to  present  only 
in  their  aggregate  that  dim  zone,  which  is 
called  the  Galaxy,  or  Milky  Way.  The 
elder  Herschel,  by  means  of  a  powerful 
telescope,  reckoned,  in  one  portion  only, 
about  250,000  stars. 

"  Oh  what  a  confluence  of  ethereal  fires, 

From   sun's   unnumber'd,    down   the   steep   of 

heaven, 
Streams  to  a  point,  and  centres  on  my  sight! " 

The  moon  proceeds  from  the  constella- 
tion Libra  into  that  of  Scorpio,  on  the  1st 
of  this  month ;  on  the  2nd,  she  passes 
into  Ophiucus,  and  visits  in  her  course 
Sagittarius,  Capricornus,  Aquarius,- Pisces, 
Cetus,  Aries,  Taurus,  Orion,  Gemini,  Can- 
cer, Leo,  Viigo,  till  the  24th,  when  she 
enters  Virgo,  and  after  remaining  there 
for  a  space  of  about  two  days,  revisits 
Libra,  Scorpio,  and  Ophiucus,  on  the.  20th 
and  29th. 

Venus  is  now  a  morning  star,  as  is  also 
Mars. 
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PROGRESS  OF  THE  HUMAN  MIND. 

The  human  mind  considered  as  that  of 
an  individual,  or  collectively  as  that  of  an 
age,  or  a  nation,  is  slow  and  gradual  in  its 
development.  At  times  it  meets  with  ob- 
structions that  seem  to  prevent  its  expan- 
sion, and  to  retard  its  growth.  But  still  it 
is,  on  the  whole,  found  to  be  progressive  in 
its  march,  and  continual  in  its  increase. 
The  augmentation  of  its  ideas  to-day  be- 
comes the  preparation  for  a  greater  increase 
to-morrow.  Every  generation  makes  an 
intellectual  advance  beyond  the  preceding. 
Whatever  doubts  might  exist  on  this  subject 
before  the  invention  of  printing,  there  can 
be  no  doubt  that  that  art  has  not  only  ac- 
celerated, but  perpetuated  the  intellectual 
progression  of  man.  It  is  the  opening  of 
a  better  day  on  the  prospects  of  the  human 
race  ; — the  dawn  of  a  new  era  of  mental 
improvement  and  intellectual  activity. — 
Fellowes. 


CHAPTER    THE    EIGHTH. 


ON    THE    VARIETIES    OF    MEN. 

In  the  preceding  chapter,  reasons  have 
been  given  for  the  belief  that  all  the  various 
races  and  nations  of  men  constitute  but  one 
species,  and  that  they  are  all  derived  from 
a  common  stock  or  pair.  A  question  has 
often  arisen  as  to  which  of  the  types  or 
forms  that  man  is  now  found  to  assume, 
most  nearly  resembles  the  original  stock. 
In  other  words,  what  are  the  physical  fea- 
tures that  distinguished  the  first  man  and 
woman,  the  parents  of  our  race  ?  This 
question  might  appear  to  admit  of  easy 
solution,  by  referring  to  the  features  which 
at  present  distinguish  the  races-that  in- 
habit those  parts  of  the  world  in;  which 
man  wa£  first  created.  But  could  we  be 
certain  of  the  exact  spot  in  which  man 
was  first  placed,  it  would  be  dangerous  to 
infer  that  he  resembled  the  races  of  men 
which  are  now  inhabiting  that  spot,  as  we 
have  abundant  evidence  to  show,  not  only 
that  man  alters  in  his  physical  character, 
but  that  races  migrate  from  one  country 
to  another,  and  also  have  frequently  sup- 
planted each  other  by  conquest."  Neither 
is  it  by  any  means  certain  what  was  the 
exact  position  of  the  "garden  of  Eden," 
in  which  in  the  Bible  we  are  told  the  first 
parents  of  mankind  were  placed.  Most 
theologians  are  agreed  that  the  country 
referred  to  was  an  eastern  country,  and  that 
it  lay  east  of  Palestine,  the  place  where 
the  writer  of  the  sacred  narrative  was 
placed.  An  eminent  living  theologian* 
says  : — "  The  garden  of  Eden  was  probably 
situated  on  the  southern  slope  of  Armenia  ; 
for  the  greater  part  of  this  country,  consti- 
tuting an  elevated  table-land,  with  numerous 
ranges  of  higher  mountains  rising  above 
it,  is  intersected  in  all  directions  by  rapid 
streams  ;  and  here  the  Euphrates  and 
Tigris  have  their  rise  not  far  from  each 
other.  But  Eden  itself  may  have  embraced 
the  fairest  portion  of  Asia,  and  a  part  of 
Africa.  The  probability  is,  however,  that 
it  was  limited  to  that  portion  of  Asia  which 


*  Dr.  Harris'  "  Man  Primeval." 
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is  bounded  by  the  Indian  Sea,  the  Persian 
Gulf,  and  the  Arabian  Desert,  on  the  south  ; 
by  the  Caucasian  Mountains,  the  Caspian 
Sea,  and  Tartary,  on  the  north  ;  by  the  chains 
of  Taurus  and  Amanus  on  the  west ;  and  on 
the  east  by  the  high  land,  which  in  the 
steppe  of  the  Kirghis,  connects  the  western 
ridges  of  the  Altai  Mountains  and  the 
Himalaya  range,  about  the  sources  of  the 
Ganges,  comprehending  a  tract  lying  be- 
tween 25°  and  40°  north  latitude,  and 
between  30°  and  80°  east  longitude." 

Quite  independently,  however,  of  any 
inference  from  the  record  of  the  creation  of 
man  in  the  Bible,  we  have  evidence  of  the 
origin  of  man  more  especially  in  Asia. 
Thus  the  investigation  of  the  languages  of 


man  constantly  carries  us  back  to  some  com- 
mon origin  in  Asia  ;  and  if  we  allow  phy- 
sical conformation  to  assist,  the  evidence  is 
almost  complete.  Wide  apart  as  the  in- 
habitants of  the  islands  of  the  South  Seas 
and  the  American  Indians  may  appear,  it 
is  found  that  they  are  closely  connected  by 
language  ;  whilst  from  America  to  Asia 
we  find  a  transition  in  the  Esquimaux,  who 
speak  a  language  allied  to  that  of  the 
aborigines  of  America,  and  who  have  a 
physical  conformation  which  allies  them 
with  the  Chinese  and  the  great  mass  of  the 
Asiatic  nations.  The  languages  of  the 
modern  races  in  Europe  are  clearly  trace- 
able to  one  of  the  earlier  Asiatic  languages — 
the  Sanscrit :  and  the  term  Indo-Germanic 


Fig.  14. — Group  of  Australians. 


embraces  those  nations  of  Europe — as  the 
English,  French,  Germans,  and  many 
others — who  are  evidently  of  Asiatic  origin. 
The  nations  of  Africa  seemed,  at  one  time, 
to  form  an  exception  to  the  possibility  of 
tracing  the  present  races  of  mankind  to  a 
centre  in  Asia;  but  recent  researches  have 
shown  (more  especially  those  of  Dr. 
Latham*)  that  the  languages  of  the  African 
continent  have  so  much  in  common  with 

*  "  Varieties  of  Man ." 


those  spoken  in  Syria  and  Arabia,  that  the 
two  have  been  most  probably  derived  from 
a  common  Asiatic  centre. 

What  may  be  the  precise  nature  of  the  in- 
fluences which  have  caused  so  much  dif- 
ference to  exist  between  the  individuals  of 
the  human  race,  we  are  unable  to  say  ;  but 
instances  are  constantly  occurring,  which 
seem  to  show  us  how  possible  it  is  that  all 
the  varieties  of  human  beings  have  occurred 
in  a  common  family.  Even  amongst  the 
races  of  our   own   island,  when  exposed  to 
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circumstances  which  deprive  them  of  their 
usual  nutriment  and  means  of  developing 
the  civilizing  instincts  of  mankind,  we  find 
that  they  sink  in  character,  and  become  phy- 
sically degraded  to  a  level  with  races  whose 
features,  at  first  sight,  are  very  far  removed. 
We  have  given  an  illustration  (Fig.  14), 
consisting  of  a  group  of  Australians,  who 
are  receiving  one  of  their  number,  who  has 
been  clothed  and  presented  with  a  looking- 
glass  by  the  officers  of  the  French  ship 
Astrolabe.  We  need  but  to  travel  across 
the  Irish  Channel,  to  see  many  groups  of 
our  Celtic  fellow-subjects,  who  have  been 
reduced  by  famine  and  disease  to  a  degraded 
condition  closely  bordering  on  that  of  these 
savages. 

Although  the  colour  of  the  skin,  an-d  the 
character  of  the  hair,  give  so  very  decided 
an  appearance  to  many  of  the  races  of  man, 
yet  there  is  on  record  a  great  number  of 
cases,  in  which  individuals,  with  hair  and 
skin  of  one  colour,  have  given  birth  to 
children  with  hair  and  skin  of  another 
colour  and  character.  Dr.  Prichard  enu- 
merates a  great  number  of  instances  of 
individuals  with  yellow  hair  and  fair  skin, 
amongst  tribes  with  dark  hair  and  skin  ; 
and  in  the  temperate  regions  of  Asia, 
whole  tribes,  evidently  descended  from 
dark  coloured  races,  presented  the  light 
colour.  The  Jews,  as  we  shall  have  occa- 
sion to  see,  were  originally,  undoubtedly, 
a  dark  skinned  and  woolly  haired  race  ;  but 
it  is  well  known,  that  the  Jews  of  Europe 
very  frequently  present  the  characteristics 
of  the  lightest  coloured  races.  On  the 
other  hand,  we  have  constantly  individuals 
born  of  white  parents,  having  woolly  hair, 
a  dark  skin,  and  other  approaches  to 
the  black  varieties  of  men.  Even  whole 
nations — as  the  Germans — have  presented 
a  tendency  to  become  darker. 

There  is  also  evidence  to  prove,  that  even 
the  forms  which  the  bones  of  the  head  assume 
amongst  different  nations,  are  not  fixed. 
Amongst  the  most  highly  developed  races, 
having  the  most  perfect  forms  of  skull,  we 
constantly  see  individuals  with  the  project- 
ing maxilla,  which  is  prevalent  amongst 
the  lowest  tribes;  whilst,  on  the  other  hand, 
individuals  are  often  seen  amongst  the  least 
civilized  races,  presenting  forms  of  the 
skull  approaching  those  of  the  most  culti- 
vated nations.  Facts  such  as  these  are 
constantly  accumulating;  and  we  are  bound 


to  say,  that  they  clearly  point  to  the  deri- 
vation of  the  human  race  from  one  pair ; 
and  we  have  already  seen,  that  evidence 
points  to  Asia  as  the  original  locality  of 
the  pair. 

A  very  natural  question  arises  here,  as 
to  whether  we  have  any  natural  history 
evidence  as  to  the  length  of  time  man  has 
existed  on  the  surface  of  the  earth.  The 
ready  answer  to  the  question  of  the  age  of 
man's  race,  is  the  authority  of  the  Bible, 
or  rather  our  interpretation  of  its  import. 
In  this  question,  as  in  most  others,  the 
lover  of  the  Bible  need  not  fear  the  results 
of  scientific  investigation.  Recent  inquiries 
into  the  history  of  the  human  race  have 
resulted  in  the  confirmation  of  the  historic 
record  contained  in  the  sacred  books  of  the 
Israelites,  and  have  also  disproved  the  state- 
ments of  those  who,  relying  on  fabulous 
accounts  of  documents  in  the  possession  of 
the  Chinese  and  Hindoos,  have  given  to  the 
human  race  an  absurd  antiquity.  Geology 
reveals  to  us  very  clearly  the  fact,  that  man 
has  not  been  created  from  the  earliest  period 
at  which  animal  and  vegetable  life  have 
appeared  on  the  surface  of  the  earth. 
Geologists  can  point  to  strata,  which  were 
successively  deposited  at  the  bottoms  of 
oceans  and  great  rivers,  and  which  present, 
for  a  long  succession  of  ages,  no  evidence 
of  the  existence  of  human  beings.  These 
rocks  unfold  a  condition  of  the  earth's 
surface,  by  which  this  world  was  gradually 
prepared  to  receive  its  highest  and  most 
potent  inhabitant — man !  Estimates  have 
been  formed  by  Sir  Charles  Lyell,  and 
others,  of  the  periods  of  time  required  for 
the  production  of  certain  changes  upon  the 
earth's  surface;  and  comparing  geological 
changes  with  the  evidences  of  the  existence 
of  man,  all  the  principles  of  the  science 
of  geology  support  the  notion,  that  man  is 
one  of  the  most  recently  created  beings 
upon  the  surface  of  the  earth.  The  same 
evidence  is  also  in  favour  of  the  supposi- 
tion, that  many  of  the  animals  and  plants 
by  which  man  is  surrounded  at  the  present 
moment,  are  contemporaneous  creations 
with  himself.  What  the  exact  date  of 
man's  creation  is,  science  cannot  answer. 
Dr.  Latham  has,  however,  shown,  that  the 
arguments  raised  in  favour  of  a  much  higher 
antiquity  than  is  given  in  the  books  of 
Moses,  from  the  civilisation  of  the  Chinese, 
are  of  no  value ;    and  he  has  also  pointed 
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out,*  that  that  civilisation  is  much  more 
modern  than  the  Chinese  believe. 

Some  writers  again,  looking  to  the  great 
length  of  time  that  it  takes  at  present  to 
produce  any  change  in  a  language,  argue 
from  hence,  that  in  order  for  the  present 
languages  of  the  earth  to  have  all  been 
produced  from  one  stock,  must  have  taken 
periods  of  time  much  more  vast  than  any 
granted  in  the  Mosaic  chronology.  With- 
out, however,  undertaking  to  vindicate 
literally  the  chronology  of  the  interpreters 
of  the  Hebrew  record,  we  would  observe, 
that  all  languages  would  undergo  much 
more  rapid  changes  before  writing  and 
printing  was  introduced  than  after,  and 
that  a  few  centuries  might  have  effected,  in 
the  early  history  of  our  race,  changes  which 
could  now  only  occur  in  thousands  of  years. 
We  shall  not  here,  therefore,  attempt  to 
decide  for  or  against  an  antiquity  somewhat 
higher  than  that  ordinarily  assigned,  but 
content  ourselves  with  remarking,  that  all 
the  scientific  evidence  is  opposed  to  an  age 
for  the  human  race  greatly  exceeding  that 
which  is  ordinarily  deduced  from  the  his- 
torical records  of  the  Bible. 

We  shall  now  proceed  to  speak  more  in 
detail  of  the  various  races  and  nations  of 
mankind ;  and  in  order  to  do  this,  we  must 
adopt  some  system  of  classification.  It  is 
not,  however,  an  easy  thing  to  select  from 
the  various  classifications  that  have  been 
given  by  writers  on  the  natural  history  of 
man,  that  which,  whilst  it  secured  the  great 
objects  of  all  classification — the  bringing 
together  those  objects  which  most  nearly 
resemble  each  other,  and  the  separation  of 
those  which  were  most  distinct — should  be 
most  readily  comprehended  and  applied. 
Formerly,  writers  on  man  thought  it  suf- 
ficient to  classify  his  varieties — as  black, 
red,  and  white — but  such  an  arrangement 
is  exceedingly  artificial,  and  will  not  bear 
extensive  application.  The  colour  of  the 
skin  and  hair,  however,  is  by  no  means  an 
unimportant  element  in  the  characters  of 
any  particular  groups  of  human  beings. 
Cuvier,  the  great  French  naturalist,  in  his 
work  on  the  animal  kingdom,  refers  all  the 
varieties  of  men  to  three  tamilies — the  Cau- 
casian or  white,  the  Mongolian  or  yellow, 
and  the  Ethiopian  or  negro. 

The  Caucasian  group  has  been  so  named 

*  "  Vaiieties  of  Man.'\ 


on  account  of  its  supposed  origin  in  the 
group  of  mountains  called  Caucasus,  situate 
between  the  Caspian  and  Black  seas,  whence 
it  has  extended  all  around.  In  this  group 
are  included  ourselves  and  the  principal 
European  families.  It  is  characterized  by 
the  oval  form  of  the  head,  and  the  fair 
complexion  of  the  face.  It  includes 
Asiatic  as  well  as  European  races. 

The  Mongolians  are  supposed  to  have 
originated  in  the  Altai  mountains.  They 
are  distinguished  by  their  projecting  cheek- 
bones, flat  visage,  narrow  and  oblique  eye- 
brows, scanty  beard,  and  olive  complexion, 
(Fig.  15).     The  Chinese    are   regarded   as 


Fig.  15. — Mongolian. 

typical  of  this  race.  It  includes  also  the 
Japanese,  the  Kalmucks,  the  Tartars,  the 
inhabitants  of  the  South  Sea  islands,  and 
the  Americans. 

The  Ethiopian,  or  Negro  race,  is  confined 
to  the  south  of  the  Atlas  chain  of  moun- 
tains in  Africa.  Their  skin  is  black,  their 
hair  crisp,  the  skull  compressed,  and  the 
nose  flattened,  (Fig.  16.)  They  are  re- 
garded as  the  lowest  types  of  the  human  race ; 
and  Cuvier  says  that **  the  projecting  muzzle 
and  thick  lips  evidently  approximate  them 
to  the  apes."  Those,  however,  who  will 
visit  the  Zoological  Gardens  in  Regent's 
Park,  at  the  present  moment,  and  compare 
the  habits  and  antics  of  the  uran  utan, 
the  highest  of  the  ape  tribe,  with  the  lowest 
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types  of  this  degraded  form  of  the  human 
race,  will  see  that  the  approximation  of  these 


Fig.  16. — Ethiopian  eace. 

men  to  apes  is  only  comparative,  and  not 
*eal.  These  divisions  by  Cuvier  have  been 
irery  generally  adopted ;  but  many  writers 
have  separated  the  American-Indian  and  the 
Malay  and  Polynesian  races.  Thus,  Law- 
rance,  in  his  Lectures  on  Man,  includes  all 
the  native  Americans  under  a  separate 
slass,  as  well  as  the  natives  of  the  islands 
:>f  the  South  Seas  and  the  Indian  Archi- 
pelago. Dr.  Prichard,  to  whose  labours 
ethnology  owes  so  much,  recognises  seven 
classes,  of  which  we  need  but  give  the  names  : 

1.  The  Iranians;  including  the  Euro- 
jean  races,  and  all  the  Caucasians  of 
previous  writers. 

2.  The  Turanian;  having  the  characters 
)f  the  Mongolian  variety  of  others. 

3.  The  Native  Americans,  excepting  the 
Esquimaux. 

4.  The  Hottentots  and  Bushmen  (Fig.  17). 

5.  The  Negroes. 

6.  The  Papuas,  or  woolty-haired  nations 
of  Polynesia. 

7.  The  Alfouran  and  Australian  races. 

A  recent  writer,  Dr.  Pickering,  who  was 
attached  to  an  exploring  expedition  made 
at  the  request  of  the  government  of  the 
United  States,  has  arranged  his  observa- 
tions on  the  varieties  of  men  under  eleven 


heads, 
eleven 


He    says — "  J 
races  of  men 


have    seen,  in 
and   though  I 


all, 
am 


Fig.  17.— Hottentot. 

hardly  prepared  to  fix  a  positive  limit  to 
their  number,  I  confess,  after  having  visited 
so  many  different  parts  of  the  globe,  that 
I  am  at  a  loss  where  to  look  for  others." 

The  following  is  the  arrangement,  with 
the  definitions  given  by  Dr.  Pickering,  in 
his  work  On  the  Races  of  Men  : — ■ 
a.    WHITE. 

1.  Arabian. — The  nose  prominent,  the 
lips  thin,  the  beard  abundant,  and  the  hair 
straight  or  flowing. 

2.  Abyssinian  (Fig.  11,  p.  284,  vol.  i.) — 
The  complexion  hardly  becoming  florid, 
the  nose  prominent,  and  the  hair  crisped. 

b.    BROWN. 

3.  Mongolian. — Beardless,  with  the  hair 
perfectly  straight  and  very  long. 

4.  Hottentot. — Negro  features,  and  close 
woolly  hair;  and  the  stature  diminutive 
(Fig.  17). 

5.  Malay. — Features  not  prominent  in 
the  profile,  the  complexion  darker  than  in 
the  preceding  races,  and  the  hair  straight 
or  flowing. 

C.    BLACKISH  BROWvN. 

6.  Papuan. — Features  not  prominent  in 
profile,  the  beard  abundant,  the  skin  harsh 
to  the  touch,  and  the  hair  crisped  or 
frizzled. 
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7.  Negrillo. — Apparently  beardless,  the 
stature  diminutive,  the  features  approach- 
ing those  of  the  negro,  and  the  hair  woolly 
(Fig.  12,  p.  284,  vol.  i.) 

8.  Indian  or  Telingan. — The  features  ap- 
proaching those  of  the  Arabian,  and  the 
hair,  in  like  manner,  straight  or  flowing. 

9.  Ethiopian. — The  complexion  and  fea- 
tures intermediate  between  thj  Telingan 
and  Negro,  and  the  hair  crisped  (Fig.  16). 

d.    BLACK. 

10.  Australian. —  Negro  features,  but 
combined  with  straight  or  flowing  hair 
(Fig.  14). 

11.  Negro. — Close  woolly  hair,  the  nose 
much  flattened,  and  the  lips  very  thick. 

In  our  next  chapter  we  will  give  the  clas- 
sification of  Dr.  Robert  G.  Latham,  which, 
as  it  is  the  most  recent,  and  appears  in 
one  of  the  most  able  works  on  the  subject 
of  ethnology,  we  propose  to  follow,  in  our  re- 
marks upon  the  various  families  of  mankind. 


<- 


LORD  ROSSE'S  TELESCOPE. 

This  telescope — which  for  aperture  and 
the  consequent  power  it  possesses  for  the 
examination  of  faint  details,  must,  for  a 
considerable  time  at  least,  remain  unrivalled 
—has  a  clear  aperture  of  six  feet,  with  a 
focal  length  of  fifty-three  feet.  It  has 
hitherto  been  used  as  a  Newtonian,  but 
by  the  easy  application  of  a  little  ad- 
ditional apparatus  it  may  be  conveniently 
worked  as  a  Herschelian;  and  the  author 
thinks  it  not  improbable  that,  in  the 
further  examination  of  the  objects  of  most 
promise  with  the  full  light  of  the  spec- 
ulum undiminished  by  a  second  reflection, 
some  additional  features  of  interest  will 
come  out.  The  tube  reposes  at  its  lower 
end  upon  a  very  massive  universal  joint  of 
cast-iron,  resting  upon  a  pier  of  stone- 
work buried  in  the  ground  ;  and  it  is  coun- 
terpoised so  that  it  can  be  moved  in  polar 
distance  with  great  facility.  The  extreme 
range  of  the  tube  in  right  ascension  at  the 
equator  is  one  hour,  but  greater  as  the  polar 
distance  diminishes.  By  a  little  subsidiary 
apparatus  the  movement  of  the  telescope 
can  be  rendered  almost  exactly  equatorial ; 
but  up  to  the  present  time  this  apparatus 
has  not  been  used,  as  without  it  the  move- 
ment was  found  to  be  sufficiently  equatorial 


for  such   measurements  as  have  been  re| 
quired.     The  whole  mounting  was  planne< 
especially  with  the  view   of  carrying  on 
regular  system  of  sweeping ;  but  as  yet  th< 
discovery  of  new    nebulae   has  formed  ni 
part  of  the  systematic  work  of  the   obser«| 
vatory,  the  known   objects    which  require 
examination  being  so  numerous  that  hithert< 
the  observers  have  been  fully  occupied  witlj 
them.     A  clock  movement  was  part  of  tin 
original  design,  but  as  yet  the  telescope  ii 
not  provided  with  one,  and  the  want  of  il 
has    not   been   very   much    felt.      Various 
micrometers  have  been  tried,  but,  on   th< 
whole,  the  common  wire  micrometer  with 
thick  lines  has  been  found   to  succeed   the 
best ;    for  the  faint  details  of  the  nebuh 
are  extingushed  by  any  micrometrical  con- 
trivance which  either  diminishes  the  light 
of  the  telescope  or  renders   the  field  less 
dark, — and  thick  lines  have  been  found  to 
be    visible    without    illumination    in     the 
darkest   night.       The   telescope   has    two 
specula,  one   ahout  three  and   a  half,  and 
the  other  rather  more  than  four  tons  weight. 
Each  is  provided  with  a  system  of  levers 
to  afford  it  an  equable  support.     Upon  this 
system  it  was  placed  before  it  was  ground, 
and  has  rested  upon  it  ever  since.     It  has 
not  been  found  that  flexure,   even  to  the 
extent  of  materially  disfiguring  the  image 
of  a  large  star,  interferes  much  with  the 
action  of  the  speculum  on  the  faint  details 
of  nebulae, — although  it  greatly  lessens  its 
power  in  bringing  out  minute  points  of  light, 
and  in  showing  revolvability  where,  under 
favourable    circumstances,    resolution    had 
been  previously  effected.     It  is  stated  that, 
in  the  spring  of  1848,  the  heavier  of  the  two 
specula,  for  nearly  three  months,  performed 
admirably,  very  rarely  exhibiting  the  slight- 
est indication  of  flexure.     It  then  remained 
inactive  for  some  time  before  and  after  the 
solstice;    and   when    observations   with    it 
were  again  commenced,  it  was  found  to  be 
in  a  state  of  strain.     On  cautiously  raising 
it  a  little  by  screw's,  for  the  purpose  of  re- 
adjusting the  levers,  it  was  found  that  the 
unequal  strain  of  the  screws  had  produced 
permanent  flexure,  so  that  the  speculum 
did  not  again  perform  well  until  after  it  had 
been  reground.     Recently  an  alteration  has 
been  made  in  the  mode  of  supporting  the 
lighter  of  the  two  specula,  which  now  rolls 
freely  on  eighty-one  brass  balls  that  sup- 
port it  nearly  equably. — Year-book  of  Facts. 
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XII  X  II 

38.  Let  —  -f-  -j-  —  1  =  0,  -7  + 1  ==  0,  be  the  equations  to  the  bounding 

x         y 

nes  ;  and  let f-  -1—  —  1  =  0  be  the  equation  to  a  fixed  line  to  which  the  chords 

a  p 

re  parallel ;  6  and  <J>  the  angles  which  this  line  makes  with  the  positive  directions  of 

ie  axes  of  x  and  y  respectively  ;  ft  and  k  the  co-ordinates  of  the  middle  point  of  one 

F  the  parallel  chords;   and  p  the  distance  of  any  point  (x  y)  on  this  chord  from  the 

oint  (ft  7c).     Then  it  is  plain  that 

sin.  (f>  sin.  6 

X  =■  ft  4-  P  ~ 7^ — i n  y  =  k  4~  0  — — .- — ; r 

^  Ksm.  (0  +  <£>)  *  '    r  sin.  (0  -f  $) 

x         y 
If  we  now  substitute  these  values  for  x  and  y  in  the  equation  —  +  -7-  —  1  =  0,  it 

clear  that  the  resulting  linear  equation  in  p  will  give  the  distance,  measured  along. 

x         y 
ie  chord,  of  the  point  (ftZr)  from  the  line  —  +  -—  —  1  .=  0. 

Making  this  substitution,  we  get 

ft  7c  p  •sin.  <f>       sin.  0v 

~a~  +  T  ~~  l  +  sin.(0  +  $)'  V*"  1"  ~T~-<  ^  °* 

Similarly,  if  p'  be  the  distance,  along  the  chord,  of  the  point  (ft/r)  from  the  line* 

y 
-,  +  77  —  1  =  0,  we  find 

ft  7c  p'  y-sin.  0       sin.  0v 

"7  +  6»  *  +  sin.  (d  +  4>)  W7"  +  T'-^  =  °* 

Since  ft/c  is  the  middle  point  of  the  chord,  the  values  of  p  and  p'  must  be  equal,  and 
f  contrary  sign.     Hence  we  have 

,sin.d>        sin.  6\    •  ft  /<;  v'    '      ,sin.  d>        sin.  6\    s  Jc  N 

ft  7;  ft  A- 

)r  (writing  u  and  u'  for  —  +  T"  —  h  an(*  "7  +  77  —  *•  respectively,  for  the   sake 

f  brevity) 

/  u  u'  N  r  u  u'  N 
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x  ?/ 

But  0  and  <f>  being  the  inclinations  of  the  line  —  +  -—  —  1  =  0  to  the  axes  of  j 

a  p 

a         sin.  <p 

and  ?/,  we  have  —  =  - — - 

J'  £         sin.  0 

Wherefore  the  preceding  equation  becomes 

which  therefore  represents  the  required    locus — a  straight  line    passing    through  the 
point  of  intersection  of  u  =  0  and  u  =  0. 

39.  Since  the  volume  of  a  sphere  is   proportional  to   the  cube  of  the  radius,  i 
follows,  that  if  we  subtract  the  cubes  of  4  and  5  from  that  of  6,  we  shall  determine 
number  the  cube  root  of  which  will  be  the  radius  of  the  sphere  required. 

Now  63  —  43  —  53  =  216  —  64  —  125 
=  216  —   189 

=  27 

Hence,  since  the  cube  root  of  27  is  3,  it  follows  that  the  radius  of  the  sphere  whicl 
might  have  been  formed  of  the  added  gold  is  3  inches. 

40.  Multiplying  the  first  three  equations  together,  we  get 

x  V-2  (V  +  «).(*  +  *}.(*.+  y)  =  a3b3c3  ; 
Or,  substituting  from  the  last  equation,  and  dividing  each  side  by  a2b2c2t 

Cf '  +  *)•(*  +  *)  &  +  y)  = abc  * 

Whence,  by  multiplying  out,  we  have 

2xyz  +  x2y  4~  x2*  4"  y*z  4~  2/2a;  4~  22*  4~  «I>2/  —  c&c 

.  •.   2abc  +  a:2  {y  +  *)  4*  */2  (*  4"  *)  4"  ~2  (*  4*  2/)  =  a^c 

By  substitution  in  this  from  the  first  three  given  equations,  we  obtain  the  fina] 
result, 

a3  -\-  b3  -\-  c3  -\-  abc  zz:  0.  q.e.f. 


QUESTIONS    FOR   SOLUTION. 

45.  Prove  that  if  a  fraction,  the  denominator  of  which  is  less  than  1000,  be 
expressed  as  a  decimal,  there  cannot  be  more  than  two  consecutive  nines  in  the  decimal 
part. 

46.  Two  young  friends  came  to  me  this  morning,  and  generously  offered  to  se?l 
me  their  stock  of  marb.es  at  the  reduced  rate  (as  they  assured  me)  of  three  for  a  half- 
penny. Upon  instituting  some  inquiries  into  the  state  of  their  resources,  it  appearec 
that  the  elder  had  not  so  many  marbles  by  six  as  the  younger,  but  possessed  eight- 
pence  more  in  money  ;  and  that  in  the  event  of  their  disposing  of  their  marbles,  theii 
total  available  capital  would  be  45.  2c?.  On  assenting  to  the  proposal,  I  observed  that 
if  the  elder  were  to  give  a  quarter  of  his  money  all  but  a  penny  to  the  younger,  and  t( 
receive  a  third  all  but  two  of  that  gentleman's  stock  of  marbles,  they  would  be  in 
possession  of  equal  sums  at  the  conclusion  of  the  mercantile  transaction  with  myself 
What  sum  of  money  and  how  many  marbles  did  each  possess  1 


APPENDIX. 


73— Calico  Printing.— E.  C.  A.  informs  us  that  calicoes 
ere  first  printed,  and  the  Dutch  loom  engine  first  used  in 
norland,  in  1076.  .  . 

74—  Armagh.  A.  J.  M.— This  name  is  prohably  derived 
om  "ardmatrh,"  signifying  "a  great  plain."  It  was 
rmerlv  named  "  ard-sailech." 

tin'— Tureen.  M.  K.—  This  word,  signifying  a  deep  ves- 
>1  for  soups,  &c,  is  probably  derived  from  temne,  a 
rench  word  of  similar  signification— an  earthen  pan. 
*]Q— Small-Pox.  1.  R.  W.— It  is  probable  that  the  ovirie 
nall-pox  is  communicated  from  one  flock  to  another  by 
arlings,  who.  in  searching  for  insects  in  the  wool,  inocu- 
,te  the  animals. 

yj—Ruirii/h.  C.  W.— The  best  life  of  Sir  Walter 
alcigh,  or  Rawleigh,  is  by  Tytler ;  it  is  a  delightful  little 
ok,  and  the  only  one  in  which  justice  is  done  to  that 
eat  man. 

73— College  of  Preceptors.     W.  B.  F.— The  council  of 
e  college  have  no  sectarian  bias,  but  very  properly  re- 
re  that  all  persons  possessing  its  sanction  to  practise 
educators,  shall  produce  testimonials  of  good  moral 
.racter. 
79— Spilling   the  Suit.      W.    Q,.— The  popular    super- 
ition  that  overturning  the   salt  at  table   was   unlucky, 
iginated  in  a  picture  of  the  Last  Supper,  by  Leonardo  da 
inci,  in  which  Judas  Iscariot  is  represented  as  over- 
irning  the  salt.— R.  C.  T. 

QQ—ln  Spite  of  his  Teeth.     F.— King  John  once  de- 

anded  of  a  certain  Jew  ten  thousand  marks,  on  refusal  of 

hich  he  ordered  one  of  the  Israelite's  teeth  to  be  drawn 

rery  day  till  he  should  consent.    The  Jew  lost  seven,  and 

ten  paid  the  required  sum.    Hence  the  phrase—"  In  spite 

*his  teeth."— R.  C.  T. 

QX  —Oratory.     J.  J.— It  is  not  considered  elegant  to 

e  much  alliteration  in  speaking ;  it  is  a  trick  of  the  tongue 

hich  is  hardly  consistent  with  sublimity,  but  is  rather 

ilculated  to  produce  comic  effect.     In  exceptional  cases, 

wever,  the  use  of  words  having  the  same  initial  letter 

held  to  sjive  force  to  a  climax. 

82— Terminal  sh.  L.  A.— Nearly  all  the  monosyllabic 
onls  in  the  English  language,  which  end  in  sh,  are  ex- 
essive  of  a  violent  action  or  emotion  —  examples:  — 
ash,  gash,  lash,  clash,  flash,  plash,  slash,  mash,  gnash, 
ish,  rash,  crash,  thrash,  quash,  squash,  swash,  pish, 
ish,  gush,  blush,  flush,  push,  rush,  brush,  crush,  frusn, 
d  tush. 

Q3— Reading.  F.  H.,Jun.— The  object  of  reading  is  not 
gain  words,  but  ideas.  In  studying  history,  therefore, 
cts  need  only  be  remembered.  In  poetry,  sometimes 
e  idea  is  so  wedded  to  the  words,  that  it  would  be  difficult 
separate  it  from  the  particular  terms  in  which  it  is  ex- 
•essed.  If  it  is  desired  to  retain  such  a  passage,  the  best 
ode  is  to  first  gain  a  clear  notion  of  the  idea  expressed 
l  the  memory.    The  plan  of  F.  H.  for  taking  notes  on  his 

ding  appears  good. 
84:—  Impeachment.  L.  J.  T. — Instances  of  impeach- 
ent  by  the  House  of  Commons  at  the  bar  of  the  House  of 
ords,  occurred  first  in  the  reign  of  Edward  III.,  1376; 
id  in  the  four  following  reigns  such  impeachments  were 
)t  uncommon.  After  that  time  the  custom  fell  into 
suse,  till  revived  by  James  I.  Between  1620  and  1688, 
ere  were  forty  instances.  In  the  reigns  of  William  III., 
nne,  and  George  I.,  there  were  fifteen  cases;  and  in  the 
n  of  George  II.  one  instance  only.  The  last  memora- 
ecases  were  those  of  Warren  Hastings  (1788),  and  Lord 
elville   (1805). 

85— Quotation.  —  "The  modest  water  saw  its  God 
id  blushed,"  has  been  frequently  attributed  to  Pope, 
pupil,  H.  G.,  the  other  day.  in  turning  over  an  old 
>lume  ol  Crashaw's  poems,  found  that  among  the  Latin 
les.  first  published  in  1634,  was  the  original  of  this 
le,  viz : — 

"  Nympha  pudica  Deum  vidit  et  erubuit." 

ie  author  wrote  an  English  epigram  also,  upon  the  same 

bject: — 

"  Thou  water  turn'st  to  wine  (fair  friend  of  life) ; 
The  foy—  to  cross  the  sweet  arts  of  thy  reign — 
Distils  from  thence  the  tears  of  wratli  and  strife, 
And  so  turns  wine  to  water  back  again." 

86—  Spectacles.  K.  S. — The  invention  of  spectacles  is 
metimes  attributed  to  a  Florentine  named  Salvini,  who 
said  to  have  lived  near  the  end  of  the  12th  centuiy; 
ore  commonly,  Spina  is  named  as  the  discoverer,  date 
92.  It  seems  nevertheless  probable,  that  the  first 
nt  of  their  construction  and  use  was  taken  from  the 
itings  of  A.haren,  who  lived  in  the  lL'th  century.  Koger 
icon    has    also    been   mentioned   as  the  person   first 


describing  the  effects  of  convex  lenses;  this  would  place 
the  invention  before  the  year  1292,  at  which  time  the  phi- 
losopher died.  It  is  plain,  from  his  Opus  Majiis,  that  he 
was  acquainted  with  some  of  the  powers  of  crystalline 
lenses,  in  magnifying  minute  and  distant  objects.  Nearly 
300  years  elapsed  before  any  additional  discovery  of 
importance  was  made  in  optical  science. 

QJ—Ccvsar's  Wife.  B.  W.— A  correspondent  writes  to 
us,  stating,  that  an  alderman  of  a  large  provincial  town 
recently  made  use  of  the  expression,  "  Like  Caesar's  wife; 
not  at  all  suspicious,"  in  a  speech  delivered  on  a  festive 
occasion.  The  worthy  alderman  had  probably  an  ambi- 
tion to  be  thought  classical,  and  prided  himself,  like  Mrs. 
Malaprop  in  The  Rivals,  that  he  shone  in  "a  nice  derange- 
ment of  epitaphs"  (arrangement  of  epithets).  It  is  pro- 
bable, that  the  allusion  of  the  civic  dignitary  was  borrowed 
from  an  imperfect  hearing  of  the  saying,  that  "  Caesar's 
wife  must  be  above  suspicion  "—a  sentence  which  he 
imitated  in  sound,  if  not  in  sense.  It  is  related,  that 
Pompeia's  name  having  been  mixed  up  indirectly  with  an 
accusation  against  P.  Clodius,  her  husband,  Julius  Caesar, 
divorced  her,  declaring,  that  his  wife  "must  be  as  free 
from  suspicion  as  from  crime." 

88— Galvanic  Battery.  E.  G.  C,  writing  from  Gosport, 
remarking  upon  par.  19  of  Appendix,  writes  : — "  I  tried 
this  form  of  galvanic  battery  some  time  ago;  but  instead 
of  platina,  used  carbon  or  graphite,  (the  residue  in  coal 
retorts,)  and  found  it  to  answer  so  well,  that  I  have  con- 
structed a  small  one  of  much  more  power  and  nearly  as 
cheap.  Six  cells,  three  and  a  half  inches  high,  and  one  and 
a  half  inch  across,  can  be  obtained  for  ninepence,  at 
Neave's,  High  Street,  St.  Giles';  and  pieces  of  carbon, 
one  inch  square,  and  four  iigh,  can  easily  be  cut  out  with 
an  old  saw.  Place  these  in  gallipots,  with  zinc  cylinders, 
and  arrange  as  in  Grove's  battery.  The  only  precaution 
necessary,  is  to  wash  the  carbons  after  using,  and  to  dry 
before  re-use.  The  battery  I  have,  decomposes  water  at 
the  rate  of  two  and  a  half  cubic  inches  of  gas  per  minute, 
&c.  A  battery  which  with  piatina  would  cost  22s.,  with 
carbon  costs  only  six  or  seven." 

89 — Italics. — We  are  obliged  by  answers  from  several 
correspondents,  one  of  whom  sends  us  the  following  quota- 
tion, from  Temperley's  Printer's  Dictionary  ; — "  To  Aldus 
Manutius,  a  Roman  by  birth,  we  are  indebted  for  the  in- 
vention of  the  Italic  letter.  In  1496,  he  established  a 
printing  office  in  Venice,  where  he  introduced  the  Roman 

types  of  a  neater  cut." S.  B.  K.  sends  the  following: — 

"  The  sloped  kind  of  printing,  or  the  Italic,  was  invented  by 
Aldus  Manutius,  in  1490,  at  Venice,  and  manufactured  by 
Francisco  di  Bologna.  It  was  called  "  cursive,"  by  the 
Germans,  in  order  to  stifle  the  memory  of  its  original  de- 
scent, and  thereby  deprive  the  Romans  of  the  meri'  due  to 
their  ingenuity.  *  It  was  called  the  "Aldine,"  from  its 
founder;  and  the  "Venetian,"  from  the  place  of  its  inven- 
tion. Soon  after  its  being  called  the  "  Venetian,"  it  was 
dedicated  to  the  states  of  Italy,  to  prevent  any  other  nation 
laying  claim  to  its  invention,  as  had  been  the  case  with 
printing.  Fiom  this  it  was  termed  the  Italian  or 
Italic. 

90— Phonetics.  W.  C— The  advocacy  of  adoption  of 
phonetic  spelling,  is  not  the  advocacy  of  ignorance,  but  of 
knowledge.  The  adoption  of  the  phonetic  alphabet  would 
enable  an  adult,  of  average  intelligence,  to  learn  to  read 
fluently  and  spell  correctly  in  six  months,  having  one  les- 
son of  two  hours  duration  a  day.  Children  have  been 
taught  to  read  phonetic  printing  in  six  weeks;  and  it  has 
been  repeatedly  shown  that  the  shortest  mode  of  teaching 
young  persons  to  read  our  present  mode  of  printing,  is  by 
teaching  them  first  the  phonetic  style.  There  can  be  no 
beauty  in  a  system  of  contradictions  such  as  that  involved 
in  the  various  spellings  of  different  sounds,  and  the  dif- 
ferent pronunciation  of  the  same  spellings.  Take  the 
various  pronunciations  of  the  terminal  ouyhnsan  example. 
Every  objection  which  has  been  raised  to  phonetics,  has 
been  disposed  of  in  Mr  Ellis's  Plea  fur  Phonotyphy.  The 
publications  of  the  Phonetic  Society  may  be  procured  at 
Pitman's,  in  Paternoster  Row.  A  person  able  to  read 
ordinary  type,  can  leain  to  read  phonotyphy  in  a  few 
minutes; 

91 — Cambridge. — F.  J.  L.  writes: — "Your  correspon- 
dent, J.  A.  L.,  in  his  statements  respecting  Cambridge 
education  (par.  21),  has  omitted  one  or  two  particulars 
which  are  likely  to  be  of  interest  to  thoe  wm,  .<.  ■  Mends 
at.  or  are  likely  themselves  to  become  members  oi,  that 
university.  The  classes,  he  says,  'meet  mostly  for  two  or 
three  hours  each  day.'  The  number  of  hours  varies  in  each 
ye  r  of  the  student's  course  of  study,  increasing  every  year, 
if  he  attends  the  classes  which  aie  reading  for  honours,  in 
audition  to  these,  ail  the  students  are  required  to  attend 
certain  oi  the  professor's  lectures :  those  who  intend  be- 
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coming  candidates  for  the  voluntary  theological  examina- 
tion, (a  certificate  of  having  passed  which  is  required  by 
most  of  the  bishops,  from  those  who  apply  for  admission 
to  holy  orders,)  having  to  attend  the  course  of  lectures  by 
two,  at  least,  of  the  Regii  Professors  of  Divinity.  A  regu- 
lar attendance  at  morning  and  evening  chapel  services, 
and  at  the  celebration  of  the  Holy  Communion,  is  also 
required  of  those  who  intend  to  apply  for  the  requisite 
college  certificates  for  deacon's  orders." 

92— Paternoster  Row.  —  Paternoster  Row,  the  great 
seat  of  the  wholesale  book  trade,  is  supposed  to  take  its 
name  from  the  people  who  formerly  made  paternosters, 
beads,  rosaries,  &c  Some  think  the  name  of  this  and 
the  adjoining  streets  to  come  from  the  custom  of  the 
Roman  Catholics  forming  a  procession  on  Holy  Thursday, 
the  members  assembling  at  the  end  of  Paternoster  Row, 
nearest  Cheapside,  from  whence  they  walked  towards  the 
west,  and  began  to  chant  the  paternoster,  which  they  con- 
tinued through  the  whole  length  of  the  street,  called,  from 
this  circumstance,  "  Paternoster  Row."  When  they  arrived 
at  the  bottom  of  this  street,  they  entered  "  Ave  Maria 
Lane,"  chanting  the  Ave  Maria,  which  they  sung  till 
arriving  at  "  Ludgate  Hill,"  and  crossing  over  to  "  Creed 
Lane,"  they  commenced  the  credo,  which  lasted  till  they 
came  to  "Amen  Corner,"  where  they  finished  with  the 
Amen.  Paternoster  Row,  in  after  times,  was  the  emporium 
for  lacemen,  mercers,  haberdashers,  barbers,  sempstresses, 
and  other  trades;  but  has  been  since  1724  the  mart  of  the 
book  trade,  of  which  Little  Britain  was,  in  the  first  place, 
the  chief  seat.— S.  B.  K. 

93 — Memory — 3Iodes  of  Study  and  Mnemonics.  J.  C. 
Mc.-We  are  not  prepared  to  recommend  the  use  of  any 
system  of  artificial  memor}\  Most  of  those  we  have  ex- 
amined require  more  trouble  to  understand  than  would 
enable  the  student  to  gain  the  knowledge  he  seeks  without 
them;  and  they  too  often  make  those  who  use  them  mere 
mechanical  repeaters  of  facts,  without  enlarging  their 
judgments  or  adding  to  their  stock  of  real  knowledge.  To 
learn  a  list  of  dates  is  of  iittle  use,  unless  the  student 
understands  the  causes  and  results  of  the  events  whose 
place  he  fixes  in  his  chronology.  An  enlarged  view  of 
periods  of  history,  and  a  knowledge  of  the  manner  in  which 
the  events  of  past  ages  influence  the  present  conditions  of 
mankind,  is  more  to  be  valued  than  the  most  perfect 
memory  of  dates.  It  is  a  common  error  of  students  in 
science,  to  seek  perfection  in  details  before  mastering 
general  principles,  and  to  overburden  the  mind  with  a 
series  of  comparatively  unimportant  matters,  while  they 
neglect  to  gain  acquaintance  with  the  fundamental  laws. 
This  is  as  absurd  as  the  conduct  of  a  man,  who,  wishing  to 

Sain  a  complete  knowledge  of  a  fine  piece  of  architecture, 
egan  by  analyzing  the  cement  used  in  its  construction. 
94 — Aerostation.  W.  C,  &c. — The  frequency  of  ascents 
of  balloons  of  all  shapes  and  kinds,  only  goes  to  prove  what 
has  long  been  believed,  that  they  cannot  be  applied  to  the 
purposes  of  locomotion :  and  there  are  many  reasons  for 
believing  that  the  present  appliances  of  science  can  never 
enable  us  to  travel  through  the  air.  We  have  observed 
Mr.  Bell's  experiments,  and  we  know  something  of  the 
history  of  his  invention;  it  has  entirely  failed  to  realize 
the  purpose  for  which  it  was  intended,  viz.,  to  sail  in  the 

fpposite  direction  to  currents  of  air  in  which  it  may  float, 
t  may  be  observed,  that,  though  fish  have  the  power  of 
swimming  rapidly  up  a  current  by  leaps,  birds  with  diffi- 
culty fly  against  strong  opposing  currents.  Every  balloon 
consists  of  parts  which  possess  great  specific  gravity  com- 
pared with  the  atmosphere,  and  a  volume  of  gas  or  rarefied 
air  (immense  in  comparison  with  the  size  of  the  material 
carried  up)  must  be  used ;  the  consequence  is,  that  a  very 
large  surface  is  presented  to  the  wind,  against  which  it 
appears  vain  to  contend  with  the  ordinary  means  of  pro- 
pulsion in  air.  An  ingenious  correspondent,  however, 
suggests  the  use  of  animal  power.  She  says— "  As  men 
are  in  the  habit  of  training  fleas  or  mice  to  draw  diminutive 
waggons,  why  should  not  the  far  nobler  race  of  eagles  be 
trained  in  a  similar  manner  ?  Having  well  broken  them  in, 
(?)  let  them  be  harnessed  to  a  common  gas  balloon."  The 
lady  is  sanguine  as  to  the  success  of  the  scheme,  which  she 
begs  may  be  laid  before  the  readers  of  the  Tutor! 

95 — Pronunciation.  R.  W.  writes  as  follows  in  allusion 
to  par.  40,  Appendix: — "You  say  that  the  word  Niagara 
is  accented  on  the  second  syllable.  Now,  Sir,  whilst  I 
admit  that  it  is  generally  so  pronounced  in  America,  as 
well  as  in  England,  I  must  respectfully  express  my  dissent 
from  your  decision;  and,  lest  I  might  be  considered  ridi- 
culous in  standing  opposed  to  such  a  host,  I  beg  to  submit 
my  reasons  for  believing  the  correct  pronunciation  to  be 
Niaga'ra.  It  is,  as  I  presume  all  your  readers  are  aware, 
an  aboriginal  Indian  title;  and  I  believe  I  am  correct  in 
asserting,  that  the  native  American  names  of  localities 


should  invariably  be  accented  upon  the  penultiire.  In- 
stance a  few  of  several  which  might  he  cited— Toron'to, 
Hochela'ga,  Stadaco'na,  Mississippi,  Missou'ri,  Ohi/o, 
Massachusetts,  Sarato'ga,  Tuscaro'ra,  Allegha'ny,  Sus- 
quehan'na,  &c.  &c.  There  are,  I  am  aware,  a  few' others 
which  apparently  furnish  evidence  against  my  side  of  the 
question  ;  but  they  do  not  refute  it,  being  merely  instances 
of  corruption  acquired  from  the  French,  English",  or  Ameri- 
can channel  through  which  we  have  them.  It  is  much  to 
be  regretted,  that  the  Americans  display  such  bad  taste  in 
discarding  the  original  names  of  places,  ridiculously  sub- 
stituting classical,  or  eastern  ones.  No  words,  to  my  ear, 
at  least,  are  more  pleasing  than  those  of  the  aborigines, 
when  properly  pronounced,  though  they  may  be  rendered 
very  discordant  by  wrong  accent,  as  Niagara.  What 
can  be  harsher?  Surely  Goldsmith  has  shown,  that  he 
feit  the  sweetness  of  the  sound,  as  well  as  he  understood 
its  interpretation  and  proper  pronunciation,  when  he 
wrote— 

'  Where  wild  Oswe'go  spreads  her  swamps  around, 
And  Niaga/ra  stuns  with  thund'ring  sound/" 

96— Oxford. — A.  TJ.  and  several  correspondents  ask- 
"  Which  college  is  the  least  expensive  for  persons  wishing 
to  study  and  graduate  at?"  This  is  a  question  which 
has  been  asked,  no  one  knows  how  often,  during  the  last 
120  years,  and  still  continues  to  be  of  great  interest. 
Mr.  Eden,  a  fellow  and  ex-tutor  of  Oriel  College,  pub- 
lished a  work  on  College  Expenses  and  Poor  Scholars  ;  and 
the  Rev.  O.  Gordon,  Considerations.  It  has  been  stated, 
upon  high  authority,  that  a  young  man  might  have  rooms, 
food,  and  college  tutor,  for  80/.  a  year  (of  twenty-two 
weeks).  As  observed  in  an  excellent  article  on  this  sub- 
ject in  the  Oxford  Protestant  Magazine  for  October  1847— 
Oxford  expenses  are  of  two  or  three  classes  :  there  are  the 
voluntary,  the  involuntary,  and  an  ugly  class,  which  may 
be  called  the  unreckoned,  or  the  unconscious,  or  the  mis- 
cellaneous. For  the  first  only  are  the  college  authorities 
directly  responsible.  The  expenses  of  a  quiet  reading  man, 
as  incurred  during  his  first  year  of  residence,  are  given  as 
follows  : — Preliminary  Expenses  :  Caution  money,  30/. ;  ad- 
mission fees,  5/. ;  matriculation,  1/.  18s.  6d. ;  furniture,  40/. ; 
making  a  total  of  761. 18s.  6d.  For  Lent  term  (eight  weeks) 
he  paid  for  food  (battels),  university  dues,  tuition,  rent, 
coals,  and  laundress,  21/.  17s. ;  for  Easter  term  (six  weeks), 
in  the  same  manner  was  expended  19/.  lis. ;  for  Act  term 
(three  weeks),  14/.  2s. ;  and  for  Michaelmas  term  (five 
weeks),  23/.  2s.  ;  making  the  current  expenses  for  the  one 
year  equal  to  78/.  12s.,  or  for  the  three  years,  235/.  16». 
Add  to  this  the  preliminary  expenses,  and  we  find  that 
upon  the  three  years  there  has  been  an  outlay— which  may 
be  called  compulsory— equal  to  312/.  14s.  6d.,  or  an  average 
of  104/.  4s.  10c/.  per  annum.  In  addition,  however,  the  four 
grace  terms  of  non-residence  are  charged  for,  of  which  the 
expenses  are  equal  to  about  21/.  8s.  To  this  must  be  added 
the  fees  for  B.A.  (12/.  Cs.)  and  M.A.  (22/.  12s.)  degrees; 
making  a  gross  total  of  369/.  0s.  6d.  From  this  is  to  be 
deducted  caution  money,  and  thirds  for  furniture,  returned 
( 54/. ) ;  leaving  a  nett  total  of  315/.  0s.  6d.,  or  105/.  per.  ana. 
To  this  must  be  added  the  expenses  of  tea,  sugar,  and 
candles,  (which  the  college  does  not  provide,)  the  fees  of 
a  private  tutor,  and  the  expenses  of  books,  and  what  are 
called  extras,  which  may  be  regarded  as  closely  allied  to 
necessaries.  The  poor  student  therefore  pays  for  one 
hundred  weeks'  residence  in  Oxford  upwards  of  400/.  [See 
the  Report  of  the  Bristol  Education  Society.]  The  least 
expensive  college  for  a  man  of  thirty  years  of  age  is  Pem- 
broke or  Exeter.  The  expenses  are  said  to  be  a  little  less. 
at  what  are  called  "  Halls."  In  reply  to  questions  about 
"  terms  to  be  kept,"  we  should  refer  our  pupils  to  the 
University  Calendar  (6s.)  for  more  detailed  particulars  than 
we  can  here  give.  There  are  four  terms  in  the  year,  tire 
lengths  of  which  respectively  have  been  given  above.  Six- 
teen terms  {nominal)  are  required  for  the  degree  of  B.A, 
from  commoners ;  and  they  are  allow  ed  to  be  candidates  for 
the  degree  after  having  completed.three  years,  but  owing  to 
certain  regulations,  residence  for  twelve  terms  only  is 
actually  necessary.  From  the  admission  to  B.A.,  twelve 
nominal  terms  are  computed  before  the  admission  to  M.A., 
but  only  one  term  is  actually  required.  For  B..C.L. 
(bachelor  in  civil  laws),  twenty-eight  nominal  terms  are 
necessary,  but  seventeen  only  need  be  actually  kept.  The 
regulations  of  matriculation  are  private  with  your  college 
tutor.  In  answer  to  A.  R.,  and  others,  we  reply,  that  a 
B.A.  ot  Dublin  may  get  his  terms  allowed,  but  must  pass 
an  examination  before  obtaining  a  degree.  The  difference 
between  the  "  incorporation"  and  "ad  eundem  gradum," 

is,  that  the  latter  only  gives  a  vote  in  convocation. 

W.  B.  F.,  Sec— The  terms  at  St.  Bees'  do  not  count  at 
Oxford. 
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CHAPTER  VI. 

CENTRAL  EUROPE :   THE  BRITISH  ISLANDS. 

250.  The  kingdom  of  Great  Britain  comprises 
two  large  islands,  with  a  great  number  of 
small  ones  scattered  irregularly  around  them  ; 
viz.,  the  Shetland  Isles  and  the  Orkneys,  to 
the  north  of  Scotland;  the  Hebrides,  or  West- 
ern Isles,  on  the  west  coast;  the  Scilly  Isles, 
off  the  coast  of  Cornwall.  In  addition  to 
these,  the  British  European  possessions  con- 
sist of  the  island  of  Heligoland,  lying  between 
Holland  and  Denmark ;  Jersey,  Guernsey, 
Alderney,  Sark,  Herm,  and  Jethou,  a  cluster 
of  islands  on  the  French  coast ;  the  fortress 
of  Gibraltar  at  the  entrance  of  the  Mediter- 
ranean ;  the  islands  of  Malta  and  Gozo,  and 
the  Ionian  Islands,  in  the  Mediterranean. 

251.  The  foreign  possessions  of  Great  Britain  are 
immense;  they  have  been  computed  to  extend  to. 
more  than  7,900,000  square  miles  ;  that  is,  to  about 
68  times  the  entire  area  of  the  British  Islands. 

252.  The  government  is  a  limited  monarchy 
of  the  most  perfect  form,  which  has  served  as. 
a  model  to  many  other  countries. 

253.  England  is  divided  into  40  shires  or  counties; 
Wales  into  12 ;  Scotland  into  33 ;  and  Ireland  into  four 
provinces,  containing  together  32  counties.  Magis- 
trates and  officers  for  the  administration  of  justice 
are  appointed  in  all  these  ;  and,  in  addition,  it  is  the 
tn  \,*»*  »„a  a  t.  i,  duty  of  the  J'udges  to  proceed  periodically  through 

to  hear  and  determine  all  matters  relating  to  law  and  justice. 

II. — NO.  XVIIi.  -  ~ 
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254.  The  state  religion  is  the  Protestant,  but  all  other  religions  have  entire  tolera- 
tion. In  Scotland,  the  Presbyterian  form  of  worship  is  general  ;  and  in  Ireland,  the 
majority  of  the  inhabitants  are  Roman  Catholics. 

255.  In  consequence  of  the  position  of  England,  with  a  wide  ocean  to  the  west,  and  the  large 
land  surface  of  Europe  and  Asia  to  the  east,  the  climate  of  England  does  not  become  much  colder  as 
we  go  from  the  south  to  the  north,  but  rather  as  we  go  from  the  west  to  the  east.  The  islands  of  Shet- 
land have  their  winters  as  mild  as  the  most  southerly  part  of  Cornwall.  The  eastern  part  of  England 
has  the  coldest  climate.  The  effect  of  the  great  ocean,  in  rendering  the  portion  of  our  country  near  it 
mild  and  temperate,  and  that  of  the  great  continent,  in  increasing  the  extremes  of  heat  and  cold 
on  our  eastern  border,  are  so  powerful,  as  to  neutralize  almost  entirely  the  changes  whish  would  arise 
from  the  differences  of  latitude  (101). 

256.  The  following  table  gives  some  useful  means  of  comparison  between  the  several 
countries  of  the  United  Kingdom. 


Area  in 
Square  Miles. 

Proportion 
estimated  to 
be  capable  of 

cultivation. 

Length  of 
Coast  line. 

Population. 

Population 
per 

Square 
Mile. 

Miles  of 

Surface  to 

one  Mile 

of  Coast  Line. 

Acres  of 
good  Land 

to  each 
Inhabitant. 

England  &  Wales 
Scotland 

57,800 
26,000 
32,500 

51,000 

6,500 

21,700 

1.800 
2,500 
2,350 

18,160,000 
2,870,000 
6,500,000 

319 
110 

.200 

32  l-3rd. 

m 

n 
if 

2 

Ireland   

Total  

116,300 

79,200 

6,650 

27,800,000 

239 

m 

If 

257.  No  country  in  the  world  appears  to  possess  more  advantages  than  our  own.  The  sur- 
face is  moderately  diversified  by  hills  and  mountains.  These  contain  the  sources  of  numerous 
rivers,  which,  though  of  short  length,  are  mostly  navigable  to  a  greater  or  less  distance  from  their 
mouths  (69.)  The  mountains  are  in  no  part  so  lofty  or  so  continuous  as  to  affect  very  greatly  the  mild 
climate,  which  the  geographical  position  and  insular  character  of  the  country  tend  to  produce.  The 
coast  line,  by  its  length  and  sinuosity,  gives  immense  facilities  for  naval  communication  ;  while  the 
position  of  the  country  close  to  the  coast  of  continental  Europe,  and  at  the  entrance  of  an  important 
inland  sea,  renders  the  transport  of  foreign  produce  and  merchandise  peculiarly  profitable.  The  soil 
is  generally  fertile,  and  capable,  when  in  high  cultivation,  of  supplying  the  wants  of  even  our  dense 
population  ;  but  the  most  prolific  source  of  wealth  is  to  be  found  in  the  abundant  mineral  riches,  which 
far  exceed  those  of  any  other  country  in  the  world.  The  possession  of  these,  and  especially  of  such 
abundance  of  coal,  ensured  the  pre-eminence  of  Britain  as  a  manufacturing  country.  If,  to  the 
advantages  already  enumerated,  we  add  those  of  a  population  generally  industrious,  enterprising,  and 
intelligent,  a  government  and  constitution  of  the  most  enlightened  character,  and  those  highest  and 
most  important  blessings  which  flow  from  a  pure  and  holy  Religion,  we  find  at  once  sufficient  causes  of 
the  immense  wealth  and  power  of  our  country  and  our  home. 

258.  We  now  proceed  to  consider  in  detail  the  characteristics  of  each  of  the  politi- 
cal divisions,  commencing  with  the  most  northerly. 

259.  The  first  peculiarity  which  we  notice  in  Scotland,  is  the  extreme  irregularity 
of  its  outline : 

On  the  east  coast  are  four  deep  inlets  of  the  sea,  or  "  Firths,"  termed  Dornoch  Firth,  Moray 
Firth,  the  Firth  of  Tay,  and  the  Firth  of  Forth.  On  the  west  coast  we  have  the  Firth  of  Clyde,  and 
northward  of  that,  a  coast  extremely  broken  and  irregular,  and  bordered  by  groups  of  islands.  The 
three  last-named  firths  derive  their  names  from  the  principal  rivers  which  fall  into  them.  The  narrow 
passages  between  the  various  islands  are  termed  Sounds.  Such  are  the  Sound  of  Harris,  between  the 
Hebrides,  and  the  Sounds  of  Mull,  Jura,  Islay,  bordering  the  islands  of  these  names. 

260.  The  lakes  of  Scotland  are  large  and  numerous.  The  name  of  "  Loch  "  is 
given  to  them,  and  to  deep  inlets  of  the  sea,  or  creeks,  in  Scotland. 

The  most  remarkable  are  the  chain  of  lakes  (Loch  Linnhe,  Loch  Eil,  Loch  Loehie,  Loch  Oich, 
Loch  Ness),  which  extend  from  the  Moray  Firth  to  the  western  coast.  The  Caledonian  Canal,  which 
has  been  cut  between  these  lakes,  renders  them  a  passage  for  ships  between  the  two  coasts,  thus  avoid- 
ing the  stormy  seas  around  the  Shetland  and  Orkney  Isles.  Loch  Fyne  is  noted  for  its  herrings ;  Loch 
Lomond,  Loch  Katrine,  Loch  Tay,  are,  from  their  beauty,  much  frequented  by  tourists. 

261.  The  surface  of  Scotland  is  generally  mountainous,  more  particularly  on  the 
north  and  north-west.  It  was  anciently  divided  into  the  Highlands,  comprising  the 
mountainous  portions;  and  the  Lowlands,  situated  in  the  south  and  south-east.  It 
admits,  however,  of  three  natural  divisions — northern,  central,  and  southern. 

262.  The  northern  division  or  Northern  Highlands,  lies  to  the  north  of  the 
Caledonian  Canal. 
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It  comprehends  the  counties  of  Caithness,  Sutherland,  Cromarty,  Ross,  part  of  Inver- 
ness and  Argyle,  and  the  Shetland,  Orkney,  and  Western  Isles.  The  country  is  generally 
rugged  and  barren,  consisting  of  wide  mountain  tracts  of  moorland  and  bog,  with  a  small  extent  of 
pasture.  Caithness  is  the  most  level  and  agricultural  part.  The  grain  grown  here  consists  of  barley, 
rye,  or  oats  ;  but  the  small  proportion  of  land  capable  of  cultivation  is  principally  laid  down  for  pasture, 
The  herring  fishery  is  extensively  followed  along  the  eastern  coast.  Inverness,  near  the  northern 
entrance  of  the  Caledonian  canal,  is  regarded  as  the  chief  town  of  the  Highlands.  It  has  about  16,900 
inhabitants,  and  is  a  well-built  and  thriving  place.  Wick,  in  Caithness,  has  11,000  inhabitants,  and 
is  the  chief  centre  of  the  herring  fishery  and  trade.  Cromarty,  Tain,  Thurso,  Dingwall,  and 
Darnoch,  the  most  important  town?,  contain  not  more  than  2,500  to  5,500  inhabitants  each. 


lake  scenery— mountain  district. 

263.  The  Shetland  Isles,  though  so  far  north,  yet  have,  from  their  insular  position,  a  remark 
ably  mild,  but  wet  climate  (255).  The  surface  is  generally  barren.  Lerwick,  the  principal  town, 
with  about  3,500  inhabitants,  is  a  great  rendezvous  for  whaling  ships. 

264.  The  Orkney  Isles  present  a  surface  somewhat  less  barren  in  parts,  with  a  climate  much 
like  that  of  the  Shetland  group.  Kirkwall,  the  capital,  with  about  4,000  inhabitants,  has  a  very 
curious  and  ancient  cathedral. 

265.  The  Hebrides  have,  from  their  westerly  position,  a  very  wet  and  variable  climate  (41).  The 
surface  is  generally  mountainous,  barren,  and  unproductive.  Fishing  forms  the  chief  employment  of 
the  inhabitants.     Stornoway,  in  the  Isle  of  Lewis,  with  about  6,800  inhabitants,  is  the  principal  place. 

266.  (2.) — Central  Scotland  extends  from  the  south  bank  of  the  Caledonian 
canal,  to  a  line  drawn  between  the  Firths  of  Clyde  and  Forth,  very  nearly  marked  by  the 
Edinburgh  and  Glasgow  railway. 

It  contains  the  counties  of  Nairn,  Elgin,  Banff,  Aberdeen,  Kincardine,  Forfar, 
Perth,  Kinross,  Fife,  Clackmannan,  Stirling,  Dumbarton,  Bute,  and  a  great  part  of  Inver- 
ness and  Argyle.  The  west  part  of  this  division  belongs  to  the  Highlands;  and  the  east  (though 
still  hilly)  forms  the  northern  part  of  the  Lowlands. 

267.  The  Grampian  mountains  run  from  east  to  west  across  this  division.  Ben 
Mac  Dhui  (4,390  feet),  Cairngorm  (4,095  feet),  at  the  junction  of  Aberdeen,  Banff, 
and  Inverness,  and  Ben  Nevis  (4,374  feet),  on  the  shores  of  Loch  Eil,  are  the  culmi- 
nating points  of  the  system,  and  the  highest  in  the  British  Isles.  The  rivers  Spey, 
Don,  Dee,  Tay,  and  Forth,  flow  from  this  district  into  the  North  Sea.  As  the  highest 
ground  lies  on  the  west  coast,  the  drainage  is  entirely  eastward,  and  no  river  of  impor- 
tance falls  into  the  western  sea  from  central  Scotland. 

268.  The  land  capable  of  cultivation  has  been  estimated  to  form  about  one-fourth 
of  the  whole  surface.  This  portion  is  highly  cultivated,  and  produces  every  kind  of 
grain.  The  herring  fisheries  on  the  coasts  of  Nairn,  Banff,  and  Aberdeen,  and  the 
salmon  fisheries  in  the  various  rivers,  give  extensive  employment.  The  south  of  this 
division  produces  coal  and  iron,  and  hence  manufactures  flourish  in  the  vicinity. 

269.  Aberdeen  (69,000),  the  seat  of  a  celebrated  university,  has  considerable  manufactures  f 
yards  and  docks  for  ship   building  and  trade;  and  in   the  neighbourhood,  very  valuable  quarries 
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of  granite.  Dundee  (68,800),  at  the  mouth  of  the  Tay;  Arbroath  (9,500),  Peterhead  (8,300), 
and  Montrose  (16,500),  at  the  mouth  of  the  southern  Esk,  are  noted  sea-ports.  Dunfermline 
(22,000),  Perth  (21,000),  Stirling  (9,900),  Forfar  (10,500),  Kirkintulloch  (9,600),  have  extensive 
manufactures  of  cotton,  linen,  and  woollen  goods  ;  and  to  these  Perth  adds  leather  and  gloves, 
Stirling  was  the  ancient  residence  of  the  kings  of  Scotland.  Falkirk  (17,000),  is  the  seat  of  a  cele- 
brated fair  and  cattle  market.  St.  Andrew's  (7,000)  is  an  old  and  noted  university.  Kirkaldy 
(5,800)  has  large  grain  markets. 

270.  (3.) — Southern  or  Lowland  Scotland  extends  from  the  line  of  the  Edin- 
burgh and  Glasgow  railway  to  the  English  border. 

It  contains  the  counties  of  Haddington,  Edinburgh,  Linlithgow,  Berwick,  Peebles, 
Selkirk,  Roxburgh,  Lanark,  Renfrew,  Ayr,  Dumfries,  Kirkcudbright,  and  Wigton. 

271.  The  Cheviot  and  Lowther  hills  extend  from  the  east  coast  to  the  centre  of 
the  division,  and  form  a  mountainous  district  surrounding  the  valley  of  the  Tweed  in 
the  south-east.  The  highest  points  are  Broad  Law,  on  the  border  of  Peebles,  2,741 
feet,  Hart  Fell,  2,635  feet. 

272.  The  rivers  are  the  Clyde  and  the  Nith,  flowing  to  the  west,  and  the  Tweed 
to  the  east. 

273.  This  district  contains  some  of  the  most  highly  cultivated  land  in  the  United 
Kingdom.  It  produces  abundant  crops  of  grain,  potatoes,  and  fruits,  and  sustains  large 
numbers  of  sheep  and  cattle.  Within  the  southern  Lowlands  is  the  greater  part  of  the 
Scottish  coal  field ;  and  hence  the  extensive  manufactories  which  are  found  in  many  of 
the  towns  and  villages. 

274.  Edinburgh  (150,000),  on  the  Firth  of  Forth,  the  metropolis  of  Scotland,  is  perhaps  the 
most  beautiful  city  in  the  kingdom.  Glasgow,  on  the  Clyde  (300,000),  the  commercial  capital,  is  the 
centre  of  the  manufactures  and  of  trade.  Its  commerce  is  immense.  Both  cities  contain  celebrated 
universities.  Besides  these,  we  have  Leith  (30,000),  the  suburb  and  port  of  Edinburgh  ;  Greenock 
(40,000),  on  the  Clyde,  a  flourishing  sea-port ;  Ayr  (9,000),  on  the  west  coast,  a  sea-port  and  fishing 
station.  Dumfries  (12,600),  an  active  agricultural  market.  Paisley  (66,000),  noted  for  its  shawl 
manufactures.  Kilmarnock  (22,000),  Airdrie  (12,400),  Hamilton  (11,800),  Lanark  (8,300)— seats 
of  manufacturing  industry. 

275.  Ireland  forms  a  somewhat  rhomhoidal-shaped  island,  with  a  coast  very 
broken  and  irregular  to  the  north  and  west ;  but  more  regular  and  even  in  the  south  and 
east. 

276.  The  north  and  north-west  parts  are  remarkable  for  the  number  and  size  of  the 
lakes,  termed  "loughs"  (pronounced  like  lochs).  Lough  Neagh  is  the  largest  lake 
in  the  United  Kingdom.  Among  many  other  lakes  those  of  Killarney,  in  the  county 
of  Kerry,  are  noted  for  their  beauty. 

277.  The  Shannon  is  the  largest  river  in  Ireland,  and  (excepting  the  Severn)  in 
the  kingdom.  The  other  principal  rivers  are,  on  the  south  coast,  the  Lee,  Black- 
water,  Suir,  and  Barrow;  on  the  east,  the  Slaney,  Liffey,  and  BoyNE;  on  the 
north,  the  Lagan,  Bann,  and  Foyle. 

278.  The  surface  of  Ireland  presents  a  central  plain,  surrounded  by  unconnected 
masses  of  mountains.  The  culminating  points  are  in  Kerry,  on  the  south-west  coast, 
where  we  have  Macgillicuddy's  Reeks  (3,404),  Mount  Brandon  (3,120.)  On  the 
east  coast,  the  mountains  of  Wicklow  rise  in  one  point  to  3,039  feet. 

279.  The  soil  of  Ireland  is  generally  very  fertile,  though  as  yet  most  imperfectly 
cultivated.  Even  the  vast  surfaces  of  bog  and  morass  furnish  peat,  the  common  fuel  of 
the  island,  and  bid  fair  to  yield  large  profits  by  the  operations  of  the  chemist.  From 
the  insular  character  and  western  position  of  Ireland,  the  climate,  though  mild,  is 
very  wet.  Hence,  the  cultivation  of  grain  is  not  so  profitable  as  the  employment  of  the 
ground  for  pasturage,  and  for  the  cultivation  of  potatoes.  Cattle,  pigs,  butter,  eggs,  and 
other  agricultural  and  dairy  produce,  form  the  chief  wealth  of  the  country. 

280.  Ireland  produces  scarcely  any  coal,  and  therefore  its  iron  ores,  though  abundant,  are  not 
much  worked.     Lead,  copper,  gold,  and  silver,  occur  in  small  quantities. 

281.  The  fisheries,  on  the  coasts  and  inlets  of  the  sea,  are  capable  of  being  made 
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very  productive.  The  manufactures,  excepting  those  of  linen  established  in  the  north 
of  Ireland,  are  not  very  important.  Goods  of  cotton,  wool,  and  of  silk  and  wool  mixed 
(poplins),  are  made  to  some  extent. 

282.  Ireland  is  divided  into  4  provinces;  viz.,  Ulster,  Leinster,  Connaught, 
and  Munster,  containing  in  all  32  counties. 

Ulster,  the  northern  province,  contains  nine  counties— Donegal,  Londonderry,  Antrim, 
Tyrone,  Fermanagh,  Monaghan,  Armagh,  Down,  and  Cavan.  Belfast  (70.000)  on  the  Lagan, 
is  the  centre  of  the  manufactures,  and  of  the  trade  with  Liverpool.  Londonderry  (16,500)  on  the 
Foyle,  Newry  (14,500),  Ballymena  (6,000),  Newton-Ards  (15,000),  are  seats  of  manufactures. 
Armagh  (11,200)  is  the  seat  of  the  primate  of  Ireland,  the  Archbishop  of  Armagh. 

283.  In  Leinster  there  are  12  counties — Louth,  Meath,  Longford,  West- 
meatii,  King's  County,  Queen's  County,  Kildare,  Dublin,  Wicklow,  Carlow, 
Kilkenny,  and  Wexford. 

In  this  province  are,  Dublin  (261,000)  on  the  Liffey,  the  capital  of  Ireland,  one  of  the  finest 
cities  in  Europe,  and  the  seat  of  a  most  important  trade.  Drogheda  (21,100)  on  the  Boyne,  Dun- 
dalk  (11,800)  on  the  coast,  Carlow  (11,400),  and  New  Ross  (8,200)  on  the  Barrow,  are  the  chief 
centres  of  agricultural  trade.  Kilkenny  (26,100)  on  tbe  Nore,  a  tributary  of  the  Barrow,  is  the 
principal  seat  of  the  woollen  manufactures.  Wexford  (12,400)  on  the  Slaney,  has  some  shipping 
trade  and  woollen  manufactures. 

284.  Connaught  contains  5  counties ;  viz.,  Leitrim,  Sligo,  Mayo,  Roscom- 
mon, and  Galway.  This  is  the  wildest  and  least  thriving  part  of  Ireland,  though  far 
from  deficient  in  natural  capabilities. 

Galway  (19,000),  Sligo  (16,000),  B  allina  (7,700),  Westport  (4,800),  are  all  sea-port  towns,  with 
valuable  fisheries.     Boyle  (3,500)  has  considerable  agricultural  trade. 

285.  Munster  comprises  6  counties;  viz.,  Clare,  Tipperary,  Limerick, 
Kerry,  Waterford,  and  Cork. 

Cork  (116,000)  on  the  Lee,  Limerick  (71,000)  on  the  Shannon,  Waterford  (32,000)  on  the 
Suir,  Youghal  (10.900)  on  the  Blackwater,  Dungarvan  (9,400)  on  an  inlet  of  the  sea,  are  the  chief 
ports.  Ennis  (10,000)  on  a  tributary  of  the  Shannon,  Clonmel  (14,800)  on  the  Suir,  Nenagh  (9,400), 
Thurles  (8,200),  Tipperary  (8,100),  Cashel  (9,000),  have  considerable  local  and  agricultural  trade. 
Carrick-on-Suir  (9,200),  and  Bandon  (9,000)  had  extensive  woollen  manufactures.  Killarney 
(7,700)  attracts  many  tourists  by  the  beauty  of  its  lake  scenery.  Kinsale  (7,500)  is  the  seat  of  a  con- 
siderable fishing  trade. 

286.  The  southern  portion  of  the  largest  island  of  our  group,  is  divided  arbitrarily 
into  England  and  Wales.  We  observe  (256),  that  this  part  is  by  far  the  most 
densely  populated ;  but  that  its  coast-line  is  less  in  proportion  than  those  of  either  of 
the  other  parts. 

287.  In  order  to  obtain,  as  nearly  as  possible,  a  natural  division  of  the  country,  we 
should  draw  on  our  map  a  straight  line  from  the  mouth  of  the  Tees  to  the  town  of 
Newark,  and  another  from  Newark  to  Bridport  in  Dorsetshire.  We  may  then  very 
nearly  divide  off  the  principality  of  Wales,  by  a  straight  line  drawn  from  Chester  to 
Cardiff.  We  have  thus  three  divisions,  Eastern  England,  Western  England,  and  Wales, 
which  may  be  characterized  with  approximate  accuracy,  thus : — 

(1.) — The  Eastern  division  of  England  is  level  or  undulating.  The  rocks  belong  to  the  later 
secondary,  and  tertiary  groups  (86),  there  are  no  mines  or  coal  pits,  and  consequently  scarcely  any 
manufactures,  the  people  being  almost  exclusively  devoted  to  agriculture. 

(2.)— The  Western  division  of  England  is  mountainous,  or  hilly.  The  rocks  belong  to  the 
older  secondary,  the  primary,  metamorphic,  and  volcanic  groups  (84.)  It  contains  all  the  mines  of 
coal  and  metals ;  and  consequently,  a  large  proportion  of  the  population  are  engaged  in  mining  or 
manufactures. 

(3.)— Wales  is  generally  mountainous;  but,  except  on  its  northern  and  southern  coasts,  con- 
tains no  mines  for  coal  or  metals.  The  people  are  therefore,  except  on  these  borders,  generally 
engaged  in  agriculture. 

288.  Our  imaginary  lines  enable  us  to  mark  off  20  entire  counties,  and  parts  of  two 
others,  as  composing  the  Eastern  division  of  England. 
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289.  These,  with  their  county  towns,  are  as  follows  :• 


Lincolnshire. 

Rutlandshire. 

Northamptonshire. 

Huntingdonshire. 

Cambridgeshire. 

Norfolk. 

Suffolk. 

Bedfordshire. 

Oxfordshire. 

Hertfordshire. 

Buckinghamshire. 


Lincoln. 

Oakham. 

Northampton. 

Huntingdon. 

Cambridge. 

Norwich. 

Ipswich. 

Bedford. 

Oxford. 

Hertford. 

Buckingham. 


Essex. 

Middlesex. 

Berkshire. 

Wiltshire. 

Surrey. 

Kent. 

Sussex. 

Hampshire. 

Dorsetshire. 


Chelmsford. 

London. 

Reading. 

Salisbury. 

Guildford. 

Maidstone. 

Chichester. 

Winchester. 

Dorchester. 


Yorkshire. — (E.  Riding  only.)  York. 
Leicester.— (E.  part  only.)         Leicester. 


290.  The  only  elevations  of  any  importance  in  this  division,  are  the  ranges  of  chalk 
hills,  forming  the  Wolds  of  eastern  Yorkshire  and  Lincolnshire;  the  North  Downs, 
running  from  Salisbury  Plain  through  Berkshire,  Surrey,  and  north  Kent;  and  the 
South  Downs,  running  through  Dorsetshire  to  Salisbury  Plain,  and  thence  through 
Hampshire,  Sussex,  and  south  Kent.  Highest  point,  Inkpen  Beacon,  in  Wiltshire. 
1,011  feet.  ' 


SOUTH    DOWNS— AGRICULTURAL    DISTRICT. 

291.  On  the  east  coast  of  this  division  are  three  great  estuaries,  or  inlets  of  the  sea; 
namely,  that  of  the  Humber,  the  Wash,  and  that  of  the  Thames. 

292.  The  rivers  of  the  east  coast  are  the  Ouse  and  Trent,  flowing  into  the 
Humber;  the  With  am,  the  Well  and,  Nene,  and  Great  Ouse,  falling  into  the 
Wash  ;  the  Yare,  Stour,  Thames,  and  Medway,  falling  into  the  estuary  of  the 
Thames.     On  the  south  coast  the  Test  and  the  Wiltshire  Avon. 

293.  This  region  may  be  called  entirely  agricultural,  for  manufactures  are  confined 
to  a  few  towns. 

The  counties  of  Norfolk,  Suffolk,  Bedford,  Hertford,  Essex,  Hampshire,  Berkshire,  Surrey, 
Sussex,  and  Kent,  are  most  remarkable  for  the  growth  of  grain,  and  vegetable  produce  generally.  The 
east  part  of  Yorkshire,  Rutland,  Cambridgeshire,  Huntingdonshire,  Buckinghamshire,  Wiltshire,  and 
Dorsetshire,  are  eminent  as  dairy  counties.  The  inhabitants  of  Lincolnshire,  the  eastern  portion  of 
Leicestershire,  Northamptonshire,  and  Oxfordshire,  are  largely  employed  in  rearing  and  fattening 
sheep  and  cattle.  Middlesex  presents  an  immense  extent  of  garden  ground,  the  produce  of  which,  in 
fruits,  flowers,  and  vegetables,  finds  an  easy  market  in  the  metropolis. 

294.  London,  the  metropolis  of  England  and  of  the  world,  has  no  equal  in  the  number  and 
wealth  of  its  inhabitants,  or  in  the  extent  of  its  commerce.  It  contains  2,280,000  inhabitants,  and 
though  inferior  to  some  other  cities  in  the  general  beauty  and  magnificence  of  its  buildings,  yet  yields 
to  none  in  activity,  energy,  and  in  the  facilities  for  trade  and  intercourse.  The  Customs  duties  of  the 
port  of  London  alone  exceed  £11,000,000  per  annum,  a  sum  surpassing  the  entire  revenue  of  nearly 
every  country  in  the  world. 

295.  The  most  remarkable  towns  are,  Hull  (51,000)  on  the  Humber,  Yarmouth  (27,000)  on  the 
Yare,  Ipswich  (28,000)  on  the  Orwell,  Colchester  (20,000)  on  the  Stour,  Southampton  (31,000)  at 
the  mouth  of  the  Test— all  sea-port  and  shipping  towns.     Chatham  (37,000),  Woolwich  (28,000), 
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Portsmouth  (74,000),  are  naval  ports  and  dockyards.  Oxford  (24,000),  Cambridge  (27,000), 
contain  noted  universities.  Leicester  (53,000)  has  manufactures  of  lace  and  hosiery,  Witney  (6,300) 
for  blankets,  Northampton  (23,000)  for  boots  and  shoes,  Norwich  (69,000)  for  shawls,  Bradford 
(12,  000)  (Wiltshire)  for  cloth,  are  the  most  remarkable  seats  of  manufactures.  Gravesend  (17,000), 
Dover  (21,000),  Ramsgate  (15,000),  Margate  (12,000),  Brighton  (52,000),  Hastings  (13,000),  are 
favourite  places  on  the  coast. 

296.  The  Isle  of  Wight,  on  the  south  coast,  opposite  the  mouth  of  the  Test  river,  is 
justly  celebrated  for  its  delightful  scenery. 

297.  The  Western   division   of  England  contains  18  counties,  and  parts  of  two 
others.     These  are — 


Northumberland. 

Cumberland. 

Westmoreland. 

Lancashire. 

Cheshire. 

Derbyshire. 

Nottinghamshire. 

Staffordshire. 

Shropshire. 


Newcastle. 

Carlisle. 

Appleby. 

Lancaster. 

Chester. 

Derby. 

Nottingham. 

Stafford. 

Shrewsbury. 


Warwickshire. 

Herefordshire. 

Worcestershire. 

Gloucestershire. 

Monmouthshire. 

Somersetshire. 

Devonshire, 

Cornwall. 


Warwick. 

Hereford. 

Worcester. 

Gloucester. 

Monmouth. 

Bath. 

Exeter. 

Launceston. 


With  the  western  portions  of  Yorkshire  and  Leicestershire. 


VIEW    OP    SHEFFIELD — MANUFACTURING   DISTRICT. 

298.  The  population  of  this  division  find  far  more  varied  employment  than  the  in- 
habitants of  the  eastern  division  ;  for  while  the  possession  of  immense  mineral  wealth  and 
vast  fields  of  coal  renders  manufactures  highly  profitable,  agricultural  employments  are  by 
no  means  neglected,  and  the  trade  of  several  of  the  coast  towns  is  very  large  and  lucrative. 

299.  The  mountains  of  this  district  may  be  classed  in  three  systems  : — 

(1.) — The  Cambrian  system,  in  Cumberland  and  Westmoreland,  forms  an  irregular  cluster  of 
mountains  of  primary  and  volcanic  rocks  (84)  (87.)  The  highest  points  are  Sca  Fell  Pikes  (3,166  feet), 
Helvellyn  (3,055),  and  Skiddaw  (3,022). 

(2.) — The  Pennine  chain,  extending  from  the  Cheviot  Hills  on  the  Scottish  border  (271)  south- 
ward to  the  centre  of  England.  Highest  points,  Whernside  in  Yorkshire  (2,384  feet),  Ingleborough 
(2,361).     This  chain  gradually  sinks,  and  becomes  broader  and  flatter  as  it  proceeds  south. 

(3.)— The  smaller  and  irregular  elevations  of  the  south-west  of  England  form  several  detached 
groups  and  ranges.  The  most  remarkable  are  the  Clee  Hills  in  Shropshire  (1,800),  an  outlier  of 
the  Welsh  system,  the  Cotswold  Hills  in  Gloucestershire  (1,134),  Exmoor  in  Devonshire  (1,668),  the 
plateau  (78)  of  Dartmoor  in  south  Devon  (1,792),  and  the  Cornish  Highlands  (1,368). 

300.  The  rivers  of  this  district  are  the  Tyne,  Wear,  and  Tees,  falling  into  the  Ger- 
man Ocean  ;  the  Esk,  Ribble,  and  Mersey,  belonging  to  the  system  of  the  Irish  Sea; 
the  Severn  (the  largest  and  longest  river  in  the  kingdom),  and  the  Bristol  Avon,  falling 
into  the  Bristol  Channel ;  and  the  Exe  and  Tamar,  falling  into  the  English  Channel. 

301.  The  only  Lakes  of  any  importance  in  England,  are  those  of  Cumberland  and 
Westmoreland,  within  the  Cambrian  mountains.     They  are:ustly  noted  for  their  beauty. 
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302.  Coal  is  found  more  or  less  in  all  these  counties,  except  Devonshhe  and 
Cornwall. 

The  most  remarkable  localities  for  coal  are  as  follows: — The  Newcastle,  Cumberland,  Lan- 
cashire, Derbyshire,  and  North  Stafford  Coal-fields.  These  constitute  together  the  great  coal 
district  of  the  north.  The  smaller  detached  fields  are  those  of  South  Staffordshire,  Dean  Forest, 
in  west  Gloucestershire;  and  Bristol,  in  south  Gloucester  and  Somersetshire.  Of  these  districts,  the 
most  noted  for  iron-works  are  (92)  the  Newcastle,  Derbyshire,  Staffordshire,  and  Shropshire  fields. 

303.  Of  the  other  mineral  products,  Derbyshire,  Yorkshire,  Northumberland,  Cumberland,  and 
Devonshire,  supply  lead.  Cornwall  is  the  chief  seat  of  all  the  mining  operations,  except  those  of 
coal,  iron,  and  salt.  Cumberland,  Westmoreland,  northern  Yorkshire,  Worcestershire,  Herefordshire, 
Somersetshire,  and  portions  of  Devonshire  and  Gloucestershire,  are,  in  great  part,  agricultural  coun- 
ties. Lancashire,  western  Yorkshire,  and  Leicestershire,  Nottinghamshire,  Warwickshire,  and  Staf- 
fordshire, are  the  most  exclusively  manufacturing  counties. 

304.  In  western  England,  Liverpool  (320,000)  on  the  Mersey,  is  second  only  to  London  in  its 
trade.  Newcastle  (100,000)  and  Shields  (27,000)  on  the  Tyne,  Sunderland  (59,000)  on  the  Wear,  on 
the  east  coast,  and  Carlisle  (26,000)  on  the  Solway  Firth,  the  mouth  of  the  Esk,  Preston  (56,000)  on 
the  Kibble,  Bristol  (140,000)  on  the  Avon,  Falmouth  (6,000),  are  ports  having  extensive  commerce. 
Plymouth  (90,000)  at  the  mouth  of  the  Tamar,  is  one  of  the  chief  naval  ports  and  arsenals.  Leeds 
(170,000),  Bradford  (38,000),  Huddersfield  (28,000),  Halifax  (22,000),  are  the  centres  of  the 
woollen  manufactures.  Manchester  (330,000),  Rochdale  (76,000),  Bolton  (37,700),  Oldham 
(47,500),  Blackburn  (40,600),  Stockport(31,500),  are,  among  many  others,  the  chief  places  for  cotton 
goods.  Derby  (36,400),  Coventry  (34,000),  Macclesfield  (27,000),  are  noted  for  silk  manufac- 
tures ;  Sheffield  (124,000)  for  cutlery  and  plated  goods;  Birmingham  (205,000),  Wolverhampton 
(40,000),  Wednesbury  (12,600),  West  Bromwich  (29,000),  for  hardware.  Nottingham  (59,000), 
Honiton  (4,400),  for  lace  ;  Worcester  (28,300)  for  shawls  and  porcelain  ;  Kidderminster  (16,400) 
for  carpets — are  all  highly  noted.  .  York  (30,000)  on  the  Ouse,  Wakefield  (16,000),  Doncaster 
(11,500),  Gloucester  (20,500),  Exeter  (35,000)  on  the  Exe,  have  great  agricultural  markets.  Bath 
(53,000),  Cheltenham  (35,000),  are  noted  for  their  mineral  waters.  Northwich  (1,300),  Middle- 
wich  (4,700),  Droitwich  (2,800),  have  famous  salt  works. 

305.  The  principality  of  Wales  contains  12  counties,  viz  : — 

North  Wales.  South  Wales. 


Anglesey.  Beaumaris. 

Flintshire.  Flint. 

Denbighshire.  Denbigh. 

Merionethshire.  Harlech. 

Montgomeryshire.  Montgomery. 

Carnarvonshire.  Carnarvon. 


Cardiganshire.  Cardigan. 

Radnorshire.  Radnor. 

Brecknockshire.  Brecknock. 

Carmarthenshire.  Carmarthen. 

Pembrokeshire.  Pembroke, 

Glamorganshire.  Swansea. 


306.  Wales  is  eminently  mountainous  throughout.  Snowdon  (3,571)  is  the 
highest  point.  Cader  Idris  (2,914),  Plinlimmon  (2,463),  the  Beacon  of  Breck- 
nock (2,862),  are  the  next  in  height. 

307.  The  only  rivers  of  importance,  are  the  Dee,  Teify,  Towey,  Usk,  and  Wye. 

308.  The  county  of  Glamorgan  contains  immense  and  most  valuable  coal  and  iron 
mines.  There  are,  also,  smaller  coal  fields  in  Flintshire,  Denbighshire,  and  Anglesey ; 
but  Wales  is  generally  an  agricultural  district. 

309.  Holyhead  (4,200),  the  main  point  of  communication  with  Ireland,  Cardigan  f3,200), 
Milford  (2,500),  Swansea  (18,800),  Carmarthen  (10,500),  on  the  Towy,  Cardiff  (11,100),  are  the 
principal  seats  of  maritime  trade.  Swansea  is  also  the  place  to  which  nearly  all  the  copper  ore  from 
Cornwall  is  brought  to  be  smelted.  Pembroke  (8,400)  is  a  government  dockyard.  Merthyr  Tydvil 
(39,000)  is  the  centre  of  the  ironworks  and  coal  fields  of  South  Wales.  Newtown  (3,500),  Llanidloes 
(3,000),  have  considerable  flannel  works.  Conway  and  Bangor  are  now  rendered  famous  by  the 
tubular  iron  bridges  thrown  across  the  river  at  the  first,  and  the  Mena'i  Straits  at  the  second. 

310.  The  Commerce  of  England  is  enormous.  In  1849,  the  exports  exceeded  £190,000,000,  and 
the  imports  amonnted  to  £106,000,000.  The  annual  income  derived  by  all  parties  from  the  various 
branches  of  manufacture,  has  been  estimated  to  be — from  Cotton  Goods,  £36,500,000.  Woollen, 
£24,000,000,  Linen,  £10,000,000.  Leather,  £15,000,000.  Silk,  £10,500,000.  Hardware  and  cutlery, 
£17,000,000.     Earthenware,  £2,600,000.     Paper,  £2,000,000.     Candles,  £4,000,000. 

The  annual  value  of  the  more  important  mineral  produce  of  England  has  been  estimated  as 
under— Coal,  £20,000,000.  Iron,  £14,000,000.  Copper,  £1,400,000.  Tin,  £400,000.  Salt,  £500,000. 
The  total  annual  value  of  the  mineral  productions  has  been  calculated  to  be  nearly  four  times  as 
great  as  that  of  any  other  country  in  the  world. 

311.  The'State  revenue  amounts  to  £58,000,000.  The  military  force  is  130,000  men.  The  naval 
force  exceeds  370  ships  of  all  ranks,  carrying  not  less  than  17,000  cannon. 
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SUB-KINGDOM— ARTICULATA. 

ARTICULATED,  OR  JOINTED    ANIMALS. 

"  Whatever  creeps  the  ground, 
Insect  or  worm  :  those  waved  their  limber  fans 
For  wings,  and  smallest  lineaments  exact 
In  all  the  liveries  deck'd  of  Summer's  pride, 
"With  spots  of  gold  and  purple,  azure  and  green  ; 
These,  as  a  line,  their  long  dimensions  drew, 
Streaking  the  ground  with  sinuous  trace." 

Milton. 

If  a  person,  not  familiar  with  natural- 
history  terms  and  classification,  were  asked 
to  give  an  example  of  a  jointed  animal,  he 
might  possibly  name  the  cow  or  the  horse, 
and  assert  that  he  himself  was  included  in 
the  same  category.  But  however  paradoxical 
it  may  appear,  an  animal  with  joints  is  not 
necessarily  a  jointed  animal  in  the  natural- 
history  acceptation  of  the  term.  We  have 
been  treating  of  invertebrate  animals,  and 
still  continue  to  do  so.  The  horse,  the  cow, 
and  the  man,  are  of  course  excluded,  as  be- 
longing to  the  higher  or  vertebrate  division. 
Our  business,  at  present,  is  with  creatures 
destitute  of  a  skull  and  backbone,  not  rayed 
or  radiated  like  those  hitherto  under  con- 
sideration, but  exhibiting  in  their  bodily 
structure  a  number  of  joints  or  distinct  seg- 
ments, such  as  we  see  in  the  lobster. 

An  Articulated  or  Jointed  Animal,  for 
both  terms  express  the  same  thing,  is  an 
invertebrate  animal,  with  the  body  jointed, 
and  generally  exhibiting  a  repetition  of 
rings  or  segments  of  similar  appearance,  as 
in  the  earth-worm  and  the  centipede.  The 
nervous  system,  in  its  arrangement,  is  not 
less  symmetrical  than  the  external  figure. 
It  consists  of  a  series  of  small  centres  or 
swellings  of  nervous  matter,  called  gan- 
glion, connected  by  threads,  and  extend- 
ing along  the  lower  side  of  the  body;  from 
these  are  given  off  the  nerves  which  proceed 
to  the  extremities.  The  brain  is  represented 
by  a  more  considerable  mass  of  nervous 
matter,  which  surrounds  the  throat  in  the 
form  of  a  ring. 

It  is  by  these  characteristics  that  the 
Articulated  Kingdom  is  distinguished  from 
the  Radiated.  The  tribes  inhabiting  the 
borders  of  the  two  countries  are  so  much 
alike,  that,  judging  merely  from  external 
appearance,  we  know  not  to  which  they  be- 
long.    Thus  we  have  seen  that  the  family 


of  the  Sipunculus  is,  in  reality,  allied  to  the 
Star-fishes  by  its  structure,  yet  seems  to 
belong  to  the  present  class  from  its  worm- 
like aspect. 

The  articulated  animals  are  arranged  in 
five  classes,  namely — 

I.  Jnnellata,  Leeches,  Earth-worms,  &c. 
II.  Cirripeda,  Barnacles  and  Acorn-shells. 
III.  Crustacea,  Crabs,  Lobsters,  &c. 
IV.  Insecta.     Beetles,Bees,Butterflies,&c. 
V.  Arachnida,  Spiders,  Mites,  &c. 


CLASS  I.— ANNELLATA. 
LEECHES,    EARTH-WORMS,    ETC. 


Fig.  46.— leech. 

The  Latin  word  annellus  means  a  little 
ring;  hence  the  term  annelide  denotes  an 
animal  which,  like  the  earth-worm,  has  the 
body  composed  of  a  series  of  little  rings. 
Each  of  these  seems  externally  but  a  repe- 
tition of  the  adjoining  one,  alter  et  idem. 
But,  in  reality,  it  is  not  so,  for  different  por- 
tions of  the  body  perform  very  different 
functions.  In  the  head,  and  there  only, 
are  placed  the  organs  of  sense,  such  as  they 
are  ;  and  both  the  digestive  and  the  cir- 
culating system  have  their  own  respective 
centres.  Such  being  the  case,  we  would 
inflict  a  grievous  wrong  upon  one  of  these 
creatures  if  we  cut  it  in  twain,  and  supposed 
that  the  severed  parts  would  each  take  upon 
itself  the  functions  of  the  perfect  animal. 

Among  this  class  are  some  very  respect* 
able  families,  that  confine  themselves  ex- 
clusively to  animal  food  ;  and  there  are 
others  not  less  ancient,  that  live  on  vegeta- 
ble diet,  and  turn  up  their  noses  at  the 
juiciest  flesh-meat  imaginable.  There  are 
others,  again,  possessing  an  aldermanic 
relish  for  fish,  flesh,  and  fowl,  and  for 
vegetable  condiments  also,  and  to  them 
nothing  they  can  swallow  comes  amiss.  If 
the  nutritious  matter  be  mixed  with  sand  it 
is  of  no  consequence ;  they  adopt  the  simple 
process  of  gulping  all  down,  digesting  what 
is  digestible,  and  rejecting  the  remainder. 

In  most   of  the  annelides  the  blood  is 
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red  ;  they  have  therefore  been  called  "  red- 
blooded  worms,"  and  by  the  French  natu- 
ralists, "  vers  &  sang  rouge."  This  character 
is,  however,  by  no  means  universal  ;  there 
are  some  species  in  which  the  blood  is  of  a 
pale  yellow  ;  there  are  others  in  which  it  is 
of  an  olive  green.  The  same  importance 
is  not  therefore  attached  to  the  mere  colour 
of  the  blood  as  was  attributed  to  it  by 
Aristotle,  and  by  some  writers  in  more 
modern  times. 

The  breathing  organs  of  this  class  pre- 
sent very  considerable  modifications.  In 
some  species  they  are  adapted  for  extract- 
ing oxygen  directly  from  the  atmosphere. 
In  some,  which  live  in  water,  that  fluid  is 
admitted  into  the  interior  of  the  body  by 
minute  apertures,  and  received  in  a  series 
of  chambers,  which  perform  the  functions  of 
internal  gills.  In  others  the  gills  are  ex- 
ternal, and  appear  as  ornamental  appen- 
dages  on  different  parts  of  the  body,  or  as 
plumes  of  great  beauty  surmounting  the 
head.  The  snowy  feathers  bending  on 
the  head  of  the  ball-room  queen,  or  waving 
on  the  steel  helmet  of  the  warrior,  serve  but 
as  decorations  ;  the  graceful,  and,  at  times, 
brilliant  plume  displayed  by  the  annelide, 
serves,  not  for  ornament  solely,  but  perforins 
the  important  function  of  a  respiratory  organ. 
And  now  that  I  have,  by  this  comparison, 
freed  my  thoughts  from  the  strict  trammels 
of  science,  I  must  tell  a  little  tale  to  my 
younger  readers,  and  lead  them  to  observe 
similar  facts  for  themselves. 

It  was  the  month  of  March.  Some  of  my 
children  had  brought  home  frogs'  spawn, 
and  we  had  been  watching  its  progress 
until  the  young  tadpoles  had  burst  their 
prison-house,  and  were  swimming  about. 
It  became  a  question  how  they  were  to  be 
fed,  so,  accompanied  by  some  of  the  young- 
sters— I  mean,  some  of  the  young  bipeds, 
not  the  young  tadpoles — I  sallied  forth. 
We  left  the  town  a  mile  behind  us,  and  got 
into  the  country,  and  amid  green  fields  and 
hedgerows,  full  of  indications  of  the  coming 
Spring,  we  sought  the  required  nutriment. 
It  consisted  of  certain  aquatic  plants — fresh- 
water algae — which  we  found  in  the  clear 
water  of  the  ditches.  A  mass  of  it  was 
gathered  and  transferred  to  a  tin  botanical 
box,  and  we  trudged  merrily  homewards, 
the  object  of  our  expedition  having  been 
accomplished.  On  our  arrival  we  got  a 
couple  of  glass  vessels,   containing  some 


water,  and  transferred  to  them  the  contents 
of  our  box.  Almost  immediately  some 
small  Crustacea  made  their  appearance,  like 
animated  specks  swimming  briskly  about. 
Then  some  water-beetles  got  themselves 
disentangled  from  the  vegetable  mass,  and 
began  their  movements  ;  then  a  great  worm 
showed  part  of  its  body,  and  vanished.  It 
came  forth  again,  contracted  its  body  in  a 
peculiar  manner,  fixed  itself  to  the  side  of 
the  glass  by  one  extremity,  flung  the  other 
end  for  a  moment  upwards,  then  applied  it 
also  to  the  glass  and  moved  the  other 
towards  it ;  it  was  not  a  worm  at  all — it 
was  a  horse -leech  ! 

Great  was  the  delight  at  this  discovery, 
endless  the  expressions  of  wonder,  as  the 
leech  paced  along  the  plants,  each  end  of 
its  body  acting  in  turn  as  a  sucker,  and  be- 
coming a  point  of  attachment.  The  sucker 
was  a  broad  expanded  saucer-shaped  disk. 
None  who  were  then  present  will  fail  to  re- 
member, that  whenever  a  worm-like  crea- 
ture with  such  a  sucker  at  each  end  of  the 
body  is  found,  that  animal  is  a  leech.  The 
suctorial  disks  distinguish  it  from  other 
annelides. 

When  we  gaze  for  some  time  on  an  active 
leech,  observe  the  variety  of  movement 
which  it  exhibits,  and  the  sudden  change 
of  form  of  which  it  is  capable,  we  are  led  to 
ask  how  all  this  is  accomplished  ?  The 
anatomist  answers  the  question.  He  tells 
us  that  the  body  is  furnished  with  three 
distinct  series  of  muscular  fibres.  The 
outer  one  forms  the  external  surface  of  the 
rings  of  the  body  ;  its  direction  is  transverse. 
The  inner  one  is  composed  of  fibres  which 
are  longitudinal,  or  run  lengthways.  The 
intermediate  set  is  crossways,  or  diagonal, 
so  that  by  their  combinations  every  possible 
variety  of  movement  is  obtained. 

The  horse-leech  spends  the  winter  in  the 
soft  mud,  in  the  bottoms  of  drains  and 
ditches,  and  rouses  to  fresh  activity  with 
returning  spring.  Unless  specially  sought 
for,  it  comes  but  seldom  under  the  notice 
of  those  who  live  most  generally  in  popu- 
lous towns  or  cities.  Let  us  turn  therefore 
from  it  to  the  medicinal  leech  (Hirudo 
medicinalis),  a  species  more  generally 
known,  and  whose  services  are  very  highly 
and  justly  appreciated. 

To  some  of  my  readers  the  leech  is  asso- 
ciated with  sickness  and  suffering — with 
the  stillness  of  the  sick-room,  the  visits  of 
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the  physician,  the  bleeding,  the  sponging, 
and  other  matters  incidental  to  such  a 
period.  "  Let  such  bethink  them"  that 
the  leech  comes  as  the  healer,  not  as  the 
promoter  of  disease  ;  as  the  benefactor,  not 
as  the  tormentor;  and  if  regarded  in  this 
light,  or  viewed,  if  not  with  complacency, 
at  least  without  feelings  of  dislike,  I  may 
perhaps  not  try  the  patience  of  my  young 
friends  too  far,  if  I  call  attention  to  two  or 
three  interesting  peculiarities  of  structure, 
or  at  least  what  appear  to  me  to  be  so. 

The  leech  being  formed  to  get  its  food 
by  suction,  must  have  its  eyes  so  placed  as 
to  guide  the  lips,  by  which  the  suction  is 
to  be  performed,  to  the  proper  position. 
Were  I  to  ask  where,  for  such  a  purpose, 
the  eyes  should  be  fixed,  some  merry  joking 
little  urchin  might  answer,  "  on  the  lip 
itself,"  that  being,  as  he  conjectures,  the 
most  unlikely  possible  place  for  eyes  to  be 
found.  Yet,  in  this  instance,  the  supposed 
absurdity  turns  out  to  be  the  sober  fact. 
The  eyes  are  on  the  upper  margin  of  the 
lip  ;  they  are  ten  in  number,  and  may  easily 
be  distinguished  by  the  aid  of  a  magnifying 
glass  of  moderate  power. 

The  bite  of  the  leech  leaves  a  triangular- 
shaped  mark.  How  is  this  occasioned  ? 
The  mouth  is  itself  triangular,  and  has 
three  crescent- shaped  jaws,  the  margin  of 
each  of  them  being  fur- 
nished with  sixty  small 
teeth  (Fig.  47).  Each  of 
these  teeth  resembles,there- 
fore,  a  small  semicircular 
saw ;  and  the  skin  being 
stretched  out  by  means  of 
the  suctorial  lip,  .becomes 
quite  tense,  like  the  head 
of  a  drum  ;  the  saws  being  then  brought 
into  play  by  bundles  of  muscular  fibre 
adapted  to  that  purpose,  the  characteristic 
tri-radiate  bite  is  produced. 

"We  have  read  in  our  boyhood  of  the 
camel,  "  the*  ship  of  the  desert,"  and  of  its 
wondrously-formed  stomach,  in  which  water 
remains  unchanged.  But  few  of  us  have 
supposed  that  the  leech  has  a  stomach  not 
less  extraordinary.  It  is  divided  into  eleven 
compartments,  and  in  the  first  eight  of 
these  the  blood  may  remain  for  months  un- 
changed either  in  colour  or  fluidity,  the 
creature  merely  allowing  so  much  to  pass 
into  the  alimentary  canal  as  is  actually 
necessary  to  preserve  its  existence. 


Fig.  47. 


u  All  of  these  peculiarities  of  organization 
offer  matter  for  remark  ;  but  instead  of  any 
comments  of  my  own,  I  shall  lay  before 
my  readers  a  reflection  made  by  Professor 
Kymer  Jones.  "  On  contemplating,"  says 
he,  "  the  singular  dental  apparatus  found 
in  the  medicinal  leech,  and  considering  the 
nature  of  the  food  on  which  it  usually  lives, 
it  is  difficult  to  avoid  arriving  at  the  con- 
clusion, that  such  a  structure,  wliich  is 
indeed  only  met  with  in  one  or  two  species, 
is  rather  a  provision  intended  to  render 
those  creatures  subservient  to  the  allevia- 
tion of  human  suffering,  than  necessary  to 
supply  the  wants  of  the  animals  themselves. 
In  the  streams  and  ponds  which  they  usu- 
ally inhabit,  any  opportunity  of  meeting 
with  a  supply  of  the  blood  of  warm-blooded 
vertebrata  must  be  of  rare  occurrence,  so 
that  comparatively  few  are  ever  enabled  to 
indulge  the  instinct  which  prompts  them 
to  gorge  themselves  so  voraciously  when 
allowed  to  obtain  it." 

We  must  not,  however,  if  we  would 
rightly  understand  the  structure  and  habits 
of  this  tribe,  restrict  our  view  to  those 
which  are  seen  at  home  ;  we  must  extend  it 
to  such  as  are  found  in  other  countries.  In 
Egypt  there  is  a  species  which  was  a  source 
of  annoyance  to  the  soldiers  of  the  cele- 
brated French  expedition,  and  which  occa- 
sionally was  a  source  of  injury  to  the 
horses,  by  getting  into  their  nostrils,  and 
then  inflicting  their  customary  wound. 
Their  full  power  as  tormentors,  under 
certain  circumstances,  and  in  restricted 
localities,  is  nowhere  so  well  exemplified 
as  in  the  island  of  Ceylon  ;  and  to  it  I 
must  now  direct  your  attention. 

The  leeches  of  Ceylon  are  extremely 
dimininutive  when  compared  with  our 
native  horse- leech,  or  even  with  the  medi- 
cinal leech.  Their  length  is  about  a  couple 
of  inches,  their  thickness  not  much  above 
that  of  coarse  hair  or  pack-thread,  but 
when  distended  with  food  equal  to  that  of 
a  quill.  But  though  pigmies  in  size,  they 
become  to  the  traveller  a  serious  source  of 
annoyance  from  their  countless  numbers. 
They  exist  by  myriads  in  the  moist  herbage, 
and  fix  themselves  unnoticed  on  the  feet 
and  legs,  so  that  the  unfortunate  wayfarer 
occasionally  finds  them  bathed  in  blood  be- 
fore he  is  aware  that  he  has  been  attacked. 
The  European  provides  himself  with  a  pair 
of  stout  boots,  and  stalks  along  congratu- 
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lating  himself  on  his  impunity.  After  a 
time  a  strange  moisture  manifests  itself, 
and  putting  clown  his  hand,  he  discovers 
that  his  assailants  have  scaled  the  fortress 
and  gained  the  citadel  —  they  have  got 
within  the  boots.  Wiser  by  experience,  he 
now  ties  his  trowsers  firmly  round  the 
upper  part  of  the  boots,  and  resumes  his 
journey.  The  heat  is  great,  but  the  per- 
spiration seems  peculiarly  abundant  about 
the   back   of  his   neck.      He   applies   his 


fingers  to  the  part,  and  finds,  to  his  dismay, 
that  it  is  covered  with  blood  ;  one  of  his 
persevering  assailants  has  climbed  up  his 
back,  and  feasted  itself  to  satiety  on  his 
neck  !  Perplexed  at  this  fresh  assault,  he 
stops  to  ascertain  the  extent  of  his  calamity, 
and  when  he  raises  his  eyes,  beholds,  to  his 
dismay,  the  whole  herbage  around  him  alive 
with  leeches.  Each  one  raises  itself  erect, 
as  if  for  the  purpose  of  observation,  and 
directs  his  course  right  towards  the  intruder 
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on  his  solitude  (Fig.  48).  Each  moves  by 
rapid  yet  measured  paces,  as  a  surveyor 
might  be  supposed  to  do  if  engaged  in 
estimating  distance.  The  traveller  sees 
himself  the  focus  of  attraction — his  assail- 
ants are  converging  towards  him  —  smit 
with  sudden  terror,  he  starts  from  his  rest- 
ing-place, and  safety  seeks  in  flight. 

A  friend  of  mine,  who  has  been  all  his 
life  a  very  accurate  observer,  has  favoured 
me  in  one  of  his  letters  with  the  following 
very  graphic  account  of  the  Ceylon  leeches  ; 
I  hope  it  may  afford  to  my  readers  the  same 
amount  of  amusement  and  information  that 
I  have  myself  derived  from  its  perusal : — 

"  Some  of  them  are  as  fine  as  needles ; 
all  of  a  light  clear  brown,  with  the  usual 
yellow  or  pale  stripe.  Leaves  fall  from  the 
trees  on  the  jungle  paths,  and  it  is  among 
these  leaves,  at  parts  where  the  jungle 
over  head  is  so  thick  that  the  leaves  are 
always  moist,  that  they  principally  abound  ; 
but  after  a  shower,  even  the  places  for- 
merly driest  have  plenty  of  them.  In  the 
mornings  and  evenings,  the  grass  all  over 
the  cleared  country  abounds  with  them. 
They  are  not  found  near  Columbo,  that  is, 
not  within  fifteen  or  twenty  miles  of  it ;  the 
same  is  the  case  in  many  other  parts  of  the 
low  flat  country,  where  the  moisture  is  too 
rapidly  and  too  completely  dried  up.  Per- 
son/* say  that  they  drop  upon  you  from  the 
trees ;  I  do  not  believe  this,  and  I  think 
the  error  has  arisen  from  finding  them  on 
the  neck,  to  which  they  have  ascended  in 
their  search  of  a  hole  to  creep  in  by.  I 
have  often  watched  their  manoeuvres,  when 
I  chanced  to  be  walking  the  last  of  a  party. 


Look  a-head,  and  not  one  is  to  be  seen ; 
but  the  moment  the  first  person  disturbs 
the  leaves,  multitudes  of  little  heads  ap- 
pear, as  if  the  ground  abounded  with  the 
nests  of  polypi,  twisting  their  tentacula 
about.  The  celerity  with  which  they  attach 
themselves  to  the  boot  or  shoe  of  the  next 
comer  would  surprise  you  ;  the  instant  they 
feel  it,  they  let  go  their  hold  of  the  leaves, 
are  transferred  to  the  shoe,  and  then  on 
they  go  in  search  of  any  cranny  for  en- 
trance, which  the  unwary  traveller  may  have 
left.  The  variety  of  their  attitudes  while 
thus  engaged,  may  be  imagined  from  the 
annexed  sketch,  {Fig,  49.)     You  never  feel 


Fig.  49. 

them,  until,  having  saturated  themselves 
with  blood,  their  weight  begins  to  make 
them  drag  on  the  wound ;  when  empty 
they  have  no  weight,  and  do  not  drag. 
Their  mouth  is  placed  obliquely  to  the  axis 
of  the  body.  I  could  perceive  no  teeth; 
the  wound  is  irregular,  extremely  small,  and 
rather  elongated;  the  disk  at  the  postal  ex- 
tremity is  flat  and  round,  perfectly  smooth, 
and  the  body  contracts  rather  suddenly 
above  it.  On  going  along  with  these  gen- 
try adhering  to  you,  of  course  you  strike 
off  as  many  as  you  can  conveniently  get  at, 
but  every  two  hundred  yards  you  are  forced 
to  stop  wherever  you  can  find  a  large  stone 
to  stand  on,  or  a  bare  patch  of  the  path, 
so  that  you  can  guard  against  any  fresh 
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attacks,  and  then  you  begin  to  weed  off.  The 
natives  use  a  half  lime  (lemon),  the  acid 
juice  of  which  curls  them  up  in  a  twinkling ; 
or  a  drop  of  saliva  from  their  mouths,  when 
chewing  tobacco,  has  the  same  effect.  The 
planters  touch  them  with  the  ash  at  the 
lighted  end  of  a  cigar,  or  tie  a  piece  of  the 
dried  leaf  of  tobacco  dipped  in  water  across 
their  shoe.  Either  mode  is  perfectly  effec- 
tual, and  they  twist  about  in  fifty  shapes, 
instantly  letting  go.  In  travelling  through 
the  jungle,  the  planters  use  leech-gaiters, 
which  have  feet  like  a  stocking,  are  made 
of  duck  or  coarse  calico,  and  tie  above  the 
knee.  I  tied  my  trowsers  tight  round  my 
boots,  or  better  still,  the  boots  tight  round 
the  trowsers,  as  they  seldom  descend,  but 
still  keep  ascending ;  this,  however,  is  not 
always  to  be  depended  on.  Horses  and 
cattle  get  quite  mad  with  them,  and  stamp 
like  devils.  There  is  one  nearly  allied 
species,  larger  and  longer,  which  frequents 
the  edges  of  pools,  and  gets  into  the  nos- 
trils of  black  cattle,  where  they  stick  for 
weeks,  often  destroying  the  animals,  which 
sink  from  loss  of  blood  and  the  local  irrita- 
tion; it  is  of  a  sordid  brown,  and  has  no 
lateral  band.  I  forgot  to  say,  that  at  every 
step  the  jungle-leech  takes,  it  pokes  its 
nose  up  in  the  air,  moving  it  about  as  if  in 
search  of  a  whiff  of  wind  from  the  unhappy 
victim ;  and  I  never  could  ascertain  by 
what  faculty  they  became  cognizant  of  his 
presence,  as  they  seem  to  come  up  in  all 
directions,  irrespective  of  what  way  the 
wind  blows,  from  a  distance  of  about  eight 
or  ten  feet,  which  they  could  traverse  in 
about  as  many  minutes.  When  they  have 
got  their  full  supply  of  blood,  they  do  not 
drop  off,  unless  inconvenienced  by  the 
friction  of  the  clothes  against  them,  but 
seem  disposed  to  stick  until  they  are  ready 
for  a  fresh  feed.  They  seem  to  select,  when 
they  can,  the  most  tender  juicy  parts,  so 
that  after  they  are  detached,  the  wound 
bleeds  very  freely,  your  stockings  being 
often  saturated.  In  the  same  way  they 
always  seek  to  attach  themselves  to  the 
horse's  fetlock,  and  get  to  the  inner  side 
of  his  leg  above ;  and  as  the  Indian  horses 
have  all  extensive  cutaneous  circulation, 
like  our  high-breds,  I  have  often  traversed 
the  jungle  with  the  legs  of  my  grey  horse 
brilliant  red  from  the  knees  down,  with 
here  and  there  a  white  longitudinal  streak 
-—a  very  Cardinal I" 
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SEPTEMBER. 

The  name  September  is  no  longer  appro- 
priate to  this,  the  ninth  month  of  the  year, 
as  it  is  now  divided  by  European  nations  ; 
since  the  term  is  derived  from  the  Latin 
septem  (seven),  and  the  termination  ber. 
The  same  inappropriateness  may  also  be 
urged  against  Octo-ber,  Novem~ber,  and 
Decem-ber,  which  titles  severally  mean, 
the  eighth,  ninth,  and  tenth  months.  The 
Roman  year  originally  commenced  in 
March,  and  the  names  of  all  the  months 
were  Latin  terms ;  hence  the  old  lawyers, 
who  wrote  in  Latin,  supposed  that  the  year 
commenced  as  in  the  Roman  calendar, 
which  would  make  September  the  seventh 
month.  Indeed,  the  "legal  year"  was  not 
made  to  commence  on  the  first  of  January, 
till  the  act  of  parliament  was  passed  for  the 
alteration  of  the  style  of  chronology,  in  1752. 

The  wheat  harvest  has  been  begun,  and 
is  nearly  finished  before  the  month  has  half 
run  its  course  ;  and  from  field  and  way- 
side, wood  and  hilly  slope,  there  steams 
up  a  fragrance  like  the  incense  offered  by 
the  grateful  earth  to  heaven.  But  the 
warning  tints  of  autumn  are  coming  on. 
"  The  bright-leaved  walnut,  the  rough- 
foliaged  mulberry,  the  fingered  horse- 
chestnut,  are  nearly  bare ;  and  the  leaves 
that  flutter  on  the  delicately  clothed  lime 
and  the  broad  handed  sycamore,  are  few.  The 
maple,  the  ash,  and  the  hornbeam,  assume 
a  yellow  pall ;  while  the  cherry  and  the 
dogwood-tree  are  dressed  in  glowing  red. 
The  plane-tree,  with  its  angled  leaves,  and 
the  hawthorn,  with  its  scizzared  foliage,  are 
tawny  in  their  autumn  dress  ;  while  the 
stalwart  elm  is  orange  in  his  mourning. 
Nuts  hang  upon  the  boughs  for  gathering, 
and  berries  crowd?" upon  the  privet  and 
blackberry ;  but  the  nightingale  has  gone 
from  the  woods,  and  the  swallow  has  left 
the  solemn  avenues  in  their  stillness.  In 
their  room  the  death's-head  moth  flaps  its 
broad  slow  wings  over  the  grave  of  the  sum- 
mer time  ;  while  the  *  shard-borne  beetle ' 
trumpets  a  low  requiem  in  the  chilly  air." 

In  a  former  article  some  information  was 
given  about  the  electrical  discharges  which 
take  place  from  the  clouds,    When  rain 
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occurs,  accompanied  by  thunder  and  light- 
ning, the  phenomena  is  called  a  "  thunder- 
storm," or  more  commonly  "a  storm." 
But  this  term  is  variously  applied  in  dif- 
ferent countries.  In  some  instances  a 
violent  agitation  of  the  atmosphere  is  called 
a  storm  of  wind  ;  and  we  have,  moreover, 
"  hail-storms,"  "  snow-storms,"  "  sand- 
storms," &c. 

It  has  been  explained  that  there  are 
storms  of  regular  occurrence  in  many 
countries  situated  in  the  torrid  zone, 
called  monsoons,  simoons,  tornados,  &c. 
Of  these  it  is  unnecessary  to  speak  further, 
but  more  especially  to  notice  the  pheno- 
mena of  wind-storms  or  hurricanes,  which 
occur  with  much  irregularity  in  various 
warm  climates,  and  whose  effects,  dimi- 
nished in  intensity,  we  not  unfrequently 
feel  in  northern  latitudes  in  March,  and 
towards  the  latter  part  of  September.  This 
will  form  an  appropriate  sequel  to  the  pre- 
vious article  on  "  thunder-storms,"  or 
storms  accompanied  by  electrical  dis- 
charges. 

The  "law  of  storms"  has  been  the  ob- 
ject of  great  attention  during  the  last  few 
years  ;  or,  in  other  words,  great  efforts  have 
been   made  to  discover  the  circumstances 
under  which  wind-storms,  or  hurricanes, 
arise,  and  to  obtain  observations  of  the  phe- 
nomena which  they  present.     At  first  sight 
their  action  and  occurrence  appeared  irre- 
gular, and  we  might  almost  say  capricious  : 
but  the  laws  of  the  universe  were  ordained 
from   the  beginning,  and  nothing  can  be 
accidental.      The    phenomena   which  seem 
the  most  irregular  are  often  found  to  be,  in 
fact,  the  very  reverse  ;  and  "  exceptions," 
.over   and   over  again,    "  have    proved  the 
law."     As   an  example  of  this,  we  might 
note  how  the  aberrations  of  the  planets  at 
first  appeared  to  disprove  the   Newtonian 
theory,  but  were,  upon  examination,  found 
to  show  that  gravitation  was  a  universal 
principle,   and  that  the  views  of  Newton 
were  beautifully  confirmed  by  that  which 
was  adduced  as  an  exception.     For  a  long 
period  the  law  of  storms  assumed  no  very 
definite  form,  the  question  of  chief  differ- 
ence  being  whether  wind-storms  or  hur- 
ricanes were  direct  currents,  or  great  whirl- 
winds.    It  is,  however,  now  generally  ad- 
mitted, that,  though  there  may  be  currents 
of  air  passing  over  portions  of  the  earth's  sur- 
face with  great  rapidity,  such  wind-storms 


rarely  or  never  do  much  mischief,  or  assume 
such  violent  characters  as  those  wind-storms 
which  are  of  a  circular  form,  or  whirlwinds, 
"  The  general  phenomena  of  these  storms 
will  be  understood,  if  the  storm,  as  a  great 
whirlwind,  be  represented  by  a  circle  whose 
centre  is  made  to  progress  along  a  curve, 
the  circles  expanding  as  they  advance  from 
the  point  at  which  the  storm  begins  to  be 
felt — the  rotatory  motion,  in  the  northern 
hemisphere,  being  in  the  contrary  direction 
to  that  in  which  the  hands  of  a  watch  go 
round."  *    III  the  southern  hemisphere  the 
rotatory  motion  is  in  the  opposite  direction. 
It  appears  that  the  East  India  fleet,  and 
other  vessels,  in  1809,  experienced  a  dread- 
ful storm  in  latitudes  near  the  Cape    of 
Good  Hope.  "  Some  of  the  vessels  scudded 
and  ran  in  the  storm  for  days;  some,  by 
lying-to,  got  almost  immediately  out  of  it; 
while  others,  by  taking  a  wrong  direction, 
went  into  the  heart  of  it,  foundered,  and 
were  never  heard  of  more  ;  others,  by  sail- 
ing  right   across    the  calm  space  (in  the 
centre  of  the  whirlwind),  met  the  storm  in 
different  parts  of  its  progress,  and  the  wind 
blowing  in  opposite  directions,  and  con- 
sidered and  spoke  of  it  as  two  storms  which 
they  had  encountered  ;  while  others,  cruis- 
ing about  within  bend   of  the  curve,  but 
beyond    the    circle    of    the    great    whirl, 
escaped  the  storm  altogether."!     To  ex- 
plain this  more  clearly,  let  us  request  the 
reader's  attention  to  the  diagram.    Let  the 
plane   surface  of  the  paper  represent  the 
surface  of  the  sea,  and  a  line  through  A  1, 
perpendicular  to  it,  represent  the  axis  of  a 
whirlwind,  whose  north  and  south  diameter 
is  represented  by  the  line  N  S.    To  realize 
this  idea,  place  the  point  of  a  pencil  on  the 
point  A  1  ;  when  the  pencil  is  held  in  a 
vertical  position  it  represents  the  axis  of 
the  storm's  motion.     The  particles  of  the 
air  are  supposed  to  revolve  in  the  direction 
indicated    by    the    order    of    the    letters 
N  W  S  E  ;  the  axis  is,  moreover,  supposed 
to   have  a  progressive   motion   from   Al 
through  N.    Now,  it  will  appear  that  since 
at  N  a  tangent  to  the  circle  lies  due  eas,t 
and  west,  a  ship  at  that  point  would  expe- 
rience a  wind  blowing  from  the  east  wheri 
the  centre  of  the  storm  is  at  A 1 ;  and  that 
the  wind  will  continue  to  blow  from  the 

*  Lieut.-Col.  Reid's  Paper,  read  to  the  British 
Association,  1838. 
t  Redfield's  Observations  on  Storms. 
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same  quarter  till  Al  arrives  at  N;  but, 
after  that  period,  the  wind  will  appear  to 
blow  in  the  opposite,  or  westerly  direction, 
till  the  remaining  portion  of  the  storm  has 


passed  over  that  point  N.  In  the  same 
manner,  if  the  axis  of  the  storm  were  sup- 
posed to  move  from  A  1  to  W,  it  is  plain 
that  at  first  a  ship  at  the  latter  point  would 
experience  a  north  wind,  and  would  con- 
tinue to  do  so  till  the  axis  of  the  storm  had 
passed  over  it ;  after  which,  it  would  be 
exposed  to  a  southerly  wind  in  the  second 
half  of  the  storm.  Suppose,  however,  that 
the  axis  of  the  whirlwind  progressed  from 
A  1  to  A  5,  and  that  the  storm  took  a  north- 
easterly  direction  instead  of  a  course  due 
north,  and  that,  moreover,  while  the  rotatory 
motion  continued  in  the  same  direction, 
the  ship  remained  stationary  at  some  point, 
as  M,  till  the  storm  had  passed  over  it ; 
then  the  line  of  direction  in  which  the 
points  of  the  whirlwind  successively  over- 
take the  ship  being  Ml,  M2,  M3,  M4, 
M  5,  parallel  to  Al,  A5;  the  arcs  a  Ml, 
b  M  1,  &c,  will  indicate  the  several  direc- 
tions in  which  the  wind  will  blow  upon  the 
ship  during  the  storm.  Or,  to  explain  this  in 
more  popular  terms  :  the  storm  passing  in 
a  north-easterly  direction,  first  comes  to 
the  ship  at  M  1,  and  then  blows  from  the 
south-east  in  the  direction  a  M  ;  when  the 
storm  has  passed  over  the  ship  till  it  occu- 
pies the  position  represented  by  M  2,  the 
wind  becomes  almost  due  east,  in  the  direc- 
tion represented  by  b  M 1  :  when  the  storm 
has  advanced  still  further,  and  the  ship 
assumes  the  relative  position  of  M3,  the 
wind  becomes  north-east,  or  blows  in  the 


direction"  of  cMl;  the  wind  would  then 
appear  to  veer  round  gradually  to  due 
north,  north-west  by  north,  and  at  M4 
would  blow  from  the  north-west.  In  fact, 
to  a  ship  at  the  point  Ml,  over  which  a 
hurricane,  whose  centre  was  successively 
at  Al,  A  2,  A3,  A  4,  and  A  5,  the  wind 
would  blow  in  the  different  directions  in- 
dicated by  a  b  c  d  and  e. 

By  a  complete  knowledge  of  the  law  of 
storms,  the  experienced  captain  can  so 
guide  his  vessel  as  to  avoid  the  storm  alto- 
gether, or  to  keep  in  its  rear.  The  study 
of  this  subject  is,  therefore,  essential  to 
safety  in  navigation. 

Many  of  our  readers  will  have  observed 
how,  in  calm  weather,  sand  and  dust  are 
carried  by  the  wind  with  a  whirling  motion 
through  the  air,  and  that,  on  the  approach 
of  a  storm,  larger  whirlwinds  carry  up 
sand  and  dust  into  the  air.  But  rotating 
hurricanes  seldom  appear  beyond  the  tropics, 
though  it  is  believed  that  all  our  violent 
wind-storms  have  a  rotatory  motion.  The 
devastations  occasioned  by  them  in  tlje 
hotter  climates,  where  sudden  condensa« 
tions  of  vapour  give  rise  to  the  rushing  in 
of  opposing  winds,  and  thus  originate  whirl- 
winds, are  truly  frightful.  Thus,  for  in- 
stance, in  the  memorable  tornado  which  de- 
solated Guadaloupe  in  1847,  solidly  built 
houses  were  torn  up,  and  their  parts  thrown 
to  considerable  distances  ;  cannons  were 
hurled  from  the  top  of  the  parapets  of  the 
batteries  on  which  they  were  placed  ;  and 
it  is  related  that  a  plank  of  about  three  feet 
in  length,  eight  inches  in  breadth,  and  ten 
lines  in  thickness,  was  propelled  by  the  air 
with  such  force  that  it  perforated  the  stem 
of  a  palm-tree  seventeen  inches  in  diameter. 

It  has  been  observed  that  the  progressive 
motion  of  whirlwinds  is  from  the  equator 
towards  the  poles  ;  and  by  this  fact  the  ob- 
server may  ascertain  his  position  with  re- 
ference to  the  storm.  This  fact  has  thrown 
a  curious  light  upon  the  question  of  the 
nature  of  the  spots  on  the  sun,  which,  it  is 
well  known,  take  the  same  direction  from 
his  equator  to  his  poles  as  our  earthly 
whirlwinds.  It  having  been  decided  that 
the  luminosity  of  the  sun  depends  upon  his 
atmosphere,  there  is  little  reason  to  doubt 
but  that  the  spots  are  the  centres  of  solar 
hurricanes,  from  which  the  radiant  medium 
is  thrown  by  the  centrifugal  force  produced 
by  the  rotatory  motion.        j 
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THE    BANQUET    OF    DEATH. 

About  the  year  60,  on  a  day  as  stormy 
and  dark  as  were  then  the  prospects  of  the 
native  people  of  this  island,  an  old  man 
landed  from  a  merchant  ship  of  Gaul,  on 
the  British  shore. 

The  spot  was  one  little  frequented,  ex- 
cept by  peaceful  and  industrious  people, 
chiefly  settlers  from  Belgium  and  Gaul, 
the  smoke  of  whose  huts  might  be  seen 
ascending  from  among  thick  trees.  Mono- 
tonous grandeur  characterized  the  scenery. 
In  gloomy  harmony  appeared  the  sea,  with 


its  canopy  of  clouds  ;  the  far-stretching 
beach,  whitened  by  the  ceaseless  action  ot 
the  waves,  like  dead  men's  bones  ;  and  the 
forest,  that  seemed  illimitable  in  extent. 

The  old  man,  having  with  Roman  money 
paid  the  captain  for  his  passage,  stood  on 
the  beach  alone,  whilst  the  ship  resumed 
its  voyage.  His  usually  inflexible  features 
then  relaxed  ;  he  gazed  about  him  with 
strong  emotion,  and  dropping  upon  his 
knees,  reverently  saluted  the  soil.  "  Hail," 
he  said,  "  mother  of  heroes !  once  more  I 
am  with  thee,  in  thy  hour  of  shame  and  sor- 
row— once  more,  and  for  the  last  time !  " 

Rising  slowly,  with  the  tears  bursting 
from  his  eyes,  he  drew  closer  about  his 
neck  and  face  the  short  cloak  that  he  wore 
above  his  tunic  and  braccae,  or  trowsers 
tied  at  the  ankle.  His  white  locks  were 
half  hid  beneath  the  high  cloth  covering 
of  his  head.  His  whole  costume  was  that 
of  a  Roman  trader,  although  of  the  purest 
colours  and  material.  He  was,  however, 
no  Roman,  but  had  been  a  British  warrior, 
as  those  pictured  symbols  showed  that 
were  punctured  on  his  face,  and  stained 
with  the  blue  dye  of  the  woad-plant.  To  the 
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melancholy  and  dignity  impressed  on  that 
face  by  the  spirit  within,  these  painted 
symbols— signs  of  war,  and  death,  and 
priestly  mysteries — added  a  peculiar  effect. 
After  pacing  the  shore  awhile,  he 
sought  the  huts  in  the  forest,  and  in  one 
of  them  obtained  the  shelter  and  food  he 
needed,  and  for  which  he  liberally  paid. 

Here  he  endeavoured  to  learn  the  present 
condition  of  affairs  between  the  British 
people  and  their  Roman  invaders ;  to  ascer- 
tain whether  all  the  British  kingdoms 
had  submitted  to  the  Roman  power,  and 
how  the  conquerors  used  that  power,  in 
respect  to  the  substantial  rights  and  hap- 
piness of  the  native  people.  But  he  was 
obliged  to  be  cautious  in  his  interrogatories, 
lest  he  should  excite  a  personal  curiosity, 
and  so  incur  danger ;  and  he  perceived 
that  anything  like  comprehensive  informa- 
tion was  beyond  the  limited  capacities  of 
the  family  ;  and  so,  restraining  his  anxiety, 
he  contented  himself  with  close  observa- 
tion and  a  few  safe  and  simple  inquiries. 

Even  in  this  rude  dwelling — a  large  hut, 
of  irregular  shape,  as  if  enlarged  from  time 
to  time — he  perceived  indications  of  the 
.great  national  events  of  the  last  few  years. 
Among  the  ordinary  British  arms,  com  - 
mon  to  all  ranks  of  people  on  the  island 
that  hung  upon  the  walls,  were  several  of 
Roman  fashion  ;  and  to  gratify  the  stranger, 
a  small  quantity  of  that  recently  imported 
article,  salt,  appeared  on  the  huge  block  of 
wood,  a  tree  stump,  still  clothed  in  bark, 
that  served  for  a  table.  The  salt  was  an 
accompaniment  to  the  luxury  of  boar's 
flesh  grilled ;  beside  which  was  a  very 
scanty  supply  of  that  precious  article,  bread, 
and  a  pitcher  of  barley  wine,  made  for  par- 
ticular occasions.  The  family  did  not 
partake  of  this  superior  fare ;  but  sitting  on 
stools  or  blocks  around  the  fire  of  green 
boughs,  that  burned  on  the  baie  earthen 
floor,  ate  their  supper  of  curds  or  milk  from 
their  own  cattle.  Fowls  and  pigs  shared 
in  the  domestic  accommodations,  just  as  in 
a  modern  Irish  cabin.  Three  youths  were 
out  in  the  forest,  with  the  rest  of  the  live 
stock  that  formed  the  wealth  of  the  house- 
hold ;  and  a  sick  babe  lay  wailing  in  an  osier 
basket  near  the  fire,  covered  with  a  coarse  red 
cloth.  Several  beds  were  spread  on  the  floor, 
next  the  walls ;  they  consisted  of  dried  leaves 
and  branches,  logs,  turf,  and  skins ;  their 
coverings  were    of  thick,   coarse,  woollen 


cloth,  of  the  natural  colour  of  the  wool,  spun 
and  woven  by  the  females  of  the  family.  The 
conical  roof  was  graced  at  different  heights 
with  pieces  of  bacon,  boar's  flesh,  and  other 
eatables,  nearly  black  with  the  smoke  in 
which  they  were  always  enveloped.  Almost 
equally  discoloured,  and  from  the  same 
cause,  were  the  naturally  fair  complexions 
of  the  family,  whose  dresses,  chiefly  of 
thick  grey  wool,  were  not  spared. 

Impressed  by  the  dignity  and  melancholy 
of  the  stranger's  mien,  the  family  sat  almost 
silent  in  his  presence,  in  spite  of  his  en- 
couraging kindness ;  but  from  what  they  did 
say,  he  understood  that  there  was  peace — at 
whatever  price  obtained — in  the  land  ;  that 
the  Roman  governor  was  building  lines  of 
forts  to  protect  the  conquered  territory — 
that  Roman  temples  were  being  erected 
for  the  worship  of  Roman  gods,  and  that 
Roman  priests  were  devouring  the  sub- 
stance of  the  land. 

He  was  mournfully  pondering  these 
things,  when  a  British  war-chief,  full  armed, 
rushed  into  the  hut,  to  the  astonishment 
of  all  present ;  and  close  behind  him  fol- 
lowed a  Druid  priest,  enveloped  in  his  white 
robes.  In  the  greatest  haste,  and  with  the 
utmost  excitement,  they  addressed  the 
family,  calling  on  them  to  take  the  spear 
and  axe,  and  to  join  the  tribe  of  the 
Iceni  in  a  last  struggle  for  independence — 
naming  a  place  where  they  would  be  ex- 
pected— and  warning  them,  in  most  ex- 
pressive terms,  that  if  they  refused  to  come, 
their  houses  would  be  burned  on  the  fol- 
lowing night,  and  themselves  put  to  the 
sword  as  enemies  of  the  good  cause. 

"  But  the  chief  of  our  tribe  is  absent 
with  the  Roman  governor,  and  we  dare  not 
move  without  his  leave,"  said  the  dismayed 
father  of  the  family,  a  venerable  patriarch, 
sitting  on  aheap  of  skins  close  to  the  warm 
blaze  of  the  fire. 

"  It  is  enough!"  said  the  grim  painted 
warrior,  "you  and  yours  are  invited  and 
warned.  Come  away,  Celestius,  we  must 
summon  five  tribes  before  sun-dawn." 

"  Stay!  "  exclaimed  the  stranger,  rising 
from  his  seat,  "I  am  a  Briton ;  I  have 
fought  and  bled,  ere  now,  for  her  freedom, 
though  I  have  been  many  years  absent 
from  my  country,  and  have  but  to-day  re- 
turned. Tell  me,  I  pray  you,  who  heads 
this  revolt." 

"  The  most  injured,  the  most  beautiful, 
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and  the  most  valiant  woman  in  the  world  I" 
replied  the  enthusiastic  young  warrior.  , 

"  A  woman  !  Can  she  hope  to  succeed 
where  men  have  failed  ?  " 

"  There  never  was  a  man  at  the  head  of 
the  Britons  as  brave  or  as  skilful  in  war  as 
Queen  Boadicea !  "  replied  the  warrior, 
impetuously. 

"  I  thought  we  honoured  the  name  of 
Caractacus,"  said  the  stranger,  drily. 

"Truly,  we  do,"  said  the  Druid;  "but 
the  enormous  wickedness  of  Catus,  the 
procurator  of  our  tyrants  during  the  ab- 
sence of  Suetonius,  the  Roman  governor 
of  fallen  Britain,  has  raised  up  for  us,  in 
Queen  Boadicea,  a  second  Caractacus." 

"  That  can  hardly  be,"  said  the  stranger, 
quietly,  "  for  you  must  know  that  Caracta- 
cus  warred  not  against  the  Romans  in  ven- 
geance for  his  own  wrongs,  but  fought 
solely  for  the  land  and  for  the  people,  even 
whilst  respecting  and  admiring  her  foes. 
But  what  were  these  great  wrongs  that 
your  queen  has  suffered  1  " 

"  To  speak  them  truly  were  to  rouse 
every  human  heart  against  the  accursed 
wretch  Catus.  Her  husband,  Prasutagus, 
fell  at  the  head  of  his  people,  the  Iceni, 
when  they  made  their  last  stand." 

"  Aye,  I  heard  of  that.  The  brave  Iceni ! 
immortal  hearts !  they  never  stooped  to 
bondage  on  any  pretence  !" 

"  They  never  did !  This  Catus,  this 
scorpion,  sought  the  widow  of  Prasutagus 
for  his  wife.  She  scorned  him  for  his 
hundred  acts  of  oppression.  He  seized  her 
lands,  saying,  they  were  forfeited  by  the 
revolt  of  the  king  and  his  people.  Herself 
she  long  concealed  from  his  search  ;  but  he 
found  her  at  last,  and  she  was  brought  to 
his  tribunal  with  her  two  fair  young  daugh- 
ters, and  many  of  her  husband's  kindred. 
Catus  at  first  offered  her  pardon  if  she 
would  grant  him  love.  '  My  love,'  said 
Boadicea,  *  is  buried  with  Prasutagus.  I 
live  now  but  for  his  memory,  his  country, 
his  Iceni,  and  his  daughters  ;  and  I  entreat 
you  on  my  knees,  yield  back  to  these  maid- 
ens their  father's  lands  and  goods.'  Friend, 
the  common  soldiers,  who  heard  her  plead  for 
those  tender,  helpless  girls,  gazed  on  them 
with  pity,  and  on  her  with  admiration! 
but  Catus,  like  a  savage  beast,  studying 
only  how  to  revenge  himself,  and  humble 
and  wring  her  noble  heart,  reduced  her 
relatives  to  slavery,  and  her  daughters  to 


an  unheard-of  infamy;  and — fool  as  well 
as  tyrant — sent  the  queen  bleeding  and 
faint  from  the  public  scourge,  with  her 
wretched  daughters,  back  to  the  mourning 
remnant  of  the  Iceni.  Then  I — Arch- 
druid  of  her  tribe,  also  deprived  of  home 
and  altars  by  Catus — with  this  brave  young 
prince,  one  of  Prasutagus'  kin,  became  the 
interpreter  of  her  wrongs  to  the  various 
tribes.  Boadicea  mounted  the  war-cha- 
riot of  her  lost  husband — grasped  his  spear 
and  his  shield ;  and  already  Catus  quails 
in  our  hands,  and  hosts  of  Romans,  with 
their  proud  eagles,  lie  on  the  earth  like 
mown  grass.  But  the  great  day  of  ven- 
geance for  Boadicea,  and  for  Britain,  and 
for  the  priests  of  her  sacred  mysteries,  is 
yet  to  come.  These  haughty  lords  must 
give  way  before  the  rising  blast.  The 
governor  returns  ;  Boadicea  leads  against 
him  ard  his  host  all  those  who  love  British 
freedom,  and  who  seek  a  glorious  immor- 
tality. It  is  for  this  encounter  we  ask 
— beseech — and  command  your  aid.  Let 
every  one  who  is  old  enough  to  carry  an 
axe  or  a  spear  follow  us  to  the  camp  of 
Boadicea.  Let  every  one  who  would  not 
pay  tribute  to  Rome — who  would  not  listen 
to  the  dictations  of  foreign  priests — who 
would  keep  their  wives  from  the  Roman 
scourge,  their  daughters  from  the  Roman 
soldiers  —  let  them  follow,  and  freedom, 
and  security,  and  eternal  joy  shall  be 
theirs  ! " 

He  spake  as  if  inspired.  His  features 
quivered  with  a  noble  passion;  his  eyes 
dilated;  and  his  voice  was  as  the  voice  of 
a  trumpet. 

The  stranger  stepped  close  to  him,  and 
grasped  his  hand,  and  spoke  to  him  in  a 
low  voice.  The  Druid  started,  and  gazed 
wonderingly  on  that  worn  but  majestic 
countenance. 

"Peace!  I  charge  thee !  "  said  the  stran- 
ger, "proceed  with  thy  errand  ;  I  shall  meet 
thee  with  the  rest  in  the  camp  of  Boadicea. 
But  I  handle  the  spear  no  more;  my 
honour  is  pledged  that  I  touch  no  hostile 
weapon  against  Rome.  Enough  for  nte 
that  I  have  served  and  suffered  for  British 
freedom ;  my  years  are  ripe  now  for  the 
quiet  of  the  grave ;  and  all  I  seek  is — to 
lay  me  in  British  earth,  and  to  embrace' a 
few  regretted  friends  before  I  die.  For 
this  I  come  from  the  Roman  homes  of  my 
children — for  this  alone  ! " 
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"  Is  it  indeed  thus  with  thee  ?  "  sighed 
the  Druid,  half  in  wonder,  half  in  pity. 

A  trumpet  blast  was  heard.  The  Druid 
and  the  young  warrior  hastened  away  at 
the  summons,  and  the  wheels  of  a  chariot 
were  heard  rolling  rapidly  in  the  dis- 
tance. 

The  young  men  of  the  household  were 
summoned  from  the  forest,  and  at  once 
prepared  to  depart,  notwithstanding  the 
evident  reluctance  of  their  sire.  He  and 
the  children  and  women,  hastened  to  con- 
ceal themselves  in  the  forest  caves  till  the 
danger  was  past. 

It  was  a  melancholy  and  a  perilous  jour- 
ney, that  of  the  young  Britons  and  the 
stranger,  to  the  gathering-place  of  the 
British  and  their  allies  under  the  com- 
mand of  the  widowed  queen  of  the  Iceni. 
The  two  war-fiends — fire  and  sword — had 
done  their  worst  in  field  and  forest,  in  town 
and  camp,  for  many  a  league.  The  splen- 
did buildings  that  Suetonius  and  his  Ro- 
man predecessors  who  governed  in  Briton 
had  erected,  or  begun  to  erect,  had  been 
woefully  destroyed  or  defaced,  and  stood 
now  silent  as  if  in  an  uninhabited  desert, 
their  avenues  choked  with  dead.  Around 
some  of  the  Roman  forts,  too  strong  to  be 
forced,  immense  fires  had  been  kindled, 
and  the  soldiers  within  stifled.  Ever  and 
anon  the  ear  was  startled  by  the  roar  or 
cry  of  some  wild  beast,  who,  in  the  woody 
solitudes  of  the  forests,  like  the  birds  of 
prey  that  flocked  in  theair,  scented  the 

rnage. 

Toward  evening,  one  of  the  four  great 
highways  that  crossed  the  island — those 
that  several  ages  before  had  been  founded 
by  "King  Belinus  the  Wise,"  and  were 
subsequently  reconstructed  by  the  Ro- 
mans— brought  the  armed  Britons  and  the 
stranger  to  Londinium,  a  town  of  the 
British  Cantii,  then,  as  now,  at  a  distance 
of  nearly  1800  years,  the  mercantile  capital 
in  reality,  if  not  so  styled,  of  the  British 
Islands.  It  was  thickly  populated,  chiefly 
on  the  south  side  of  the  Thames,  by  a  mixed 
people,  British,  Belgian,  Gaul,  and  Nor- 
aan — all  strongly  attached  to  the  invading 
ace,  chiefly  from  admiration  of  their  arts 
ind  literature ;  and  submitting  entirely  to 
heir  government,  which  to  Londinium, 
considered  apart  from  the  British  nation, 
ad  brought  only  luxuries  and  delight. 

Here,  faith  in  the  Druids  and  their  mys- 


teries had  entirely  given  way  before  the 
brighter  and  more  sensuous  dreams  of  the 
classic  mythology.  A  short  time  had 
worked  a  wondrous  transformation  in  the 
appearance  of  the  rude,  though  thriving 
"venta,"  or  British  town.  Streets  had 
been  formed  of  long  ranges  of  magnificent 
edifices,  that  might  have  been  brought 
entire  from  the  " eternal  city"  itself.  On 
the  natural  elevation  where  now  St.  Paul's 
rears  its  commanding  dome,  stood,  just 
previous  to  the  revolt  of  the  British  under 
Boadicea,  a  temple  of  Diana — a  gorgeous 
specimen  of  Roman  art.  Round  about  it, 
instead  of  the  church  towers  of  Sir  Chris- 
topher Wren,  peering  above  tasteless  and 
confused  masses  of  brick  and  mortar,  our 
forefathers  beheld  classic  beauty,  grace, 
and  pomp.  Here  a  theatre ;  there  a  coun- 
cil-chamber; on  this  side  a  public  bath  ; 
on  that  a  mansion,  in  itself  a  vision  of  all 
the  delights  of  the  most  refined  life.  The 
native  inhabitants  breathed  a  new  and 
intoxicating  atmosphere,  under  whose  in- 
fluence the  native  virtues  lay  paralysed,  or 
dead.  The  old  man,  who  had  been  long 
familiar  with  the  arts  and  luxuries  of  the 
Roman  empire,  was  prepared  for  great 
changes  in  the  British  towns  under  Roman 
influence  ;  but  he  was  not  prepared  to  find 
changes  so  great  as  were  manifested  here  ; 
or  to  find  that,  in  the  course  of  a  single 
day,  all  the  recent  elegancies  and  splen- 
dours of  Londinium  had  been  reduced  to  a 
wreck.  Yet  so  it  was !  The  streets  were 
enveloped  in  thick  smoke  from  the  fire, 
still  raging  in  many  parts.  The  city  was 
one  vast  ruin,  steeped  in  blood  and  massa- 
cre ;  statues  of  Roman  gods  and  goddesses, 
with  their  priests,  lay  mingled  in  the  dust. 
The  old  and  young  had  fallen  together. 
Mothers  and  children,  babes  and  warriors, 
were  heaped  indiscriminately.  Mournful 
shrieks  and  cries  were  the  only  sounds 
heard ;  they  proceeded  from  the  wounded 
or  dying,  or  from  solitary  survivors  wailing: 
over  the  relics  of  their  loved  among  the 
slain.  The  stranger,  though  he,  too,  like 
the  Hebrew  king,  had  "  slain  his  thou- 
sands," gazed  sick  at  heart.  He  had 
learned  in  Rome — but  not  from  my  thologic 
priests — that  God  "  had  made  of  one  blood 
all  the  nations  of  the  earth ;"  and  he 
groaned  in  spirit  over  the  dire  spectacle, 
wondering  if  ever  the  world  would  learn  to 
regard  war,  as  his  superior  knowledge  told 
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him  it  ought  to  be  regarded,  with  horror 
and  detestation. 

The  young  Britons,  inspired  by  the 
sight  with  other  feelings,  were  impatient  of 
the  thoughtful  and  the  sad  pauses  that  he 
made,  which  perceiving,  he  spoke  to  them 
in  few,  but  impressive  and  simple  words,  of 
the  evil  passions  called  forth  by  war;  at  the 
same  time  saying  that  he  thought  that 
there  were  evils  even  worse  than  these, 
because  of  far  longer  duration ;  such,  he 
argued,  was  the  subjugation  of  a  free 
people  like  the  Britons  to  a  foreign  state. 

The  youths  were  intelligent,  and  had 
been  taught  reverence  for  the  wisdom  of 
age.     They  listened  in  modest  silence. 

"You  may  think,"  said  the  old  man, 
"  that  such  arts  as  were  displayed  here 
compensated  for  the  loss  of  freedom,  that, 
after  all,  was  but  nominal,  since  the  Romans 
never  professed  to  enslave  the  people,  but 
only  to  govern  them,  and  to  make  them 
Romans  only  so  far  as  that  they  might 
share  the  Roman  fame — the  Roman  civili- 
zation. Could  this  be  realized — could  the 
Romans  rule  in  it  only  to  make  the  peo- 
ple wise  and  glorious,  the  country  beauti- 
ful and  orderly,  I  might  rejoice  in  this 
rule.  But  how  have  they  ruled  it  ?  Here 
were  fine  opportunities ;  but  the  Romans 
are  insolent  and  cruel  masters;  and  as  to 
their  Jupiters  and  Junos,  their  Mars,  and 
Dianas — in  what  are  these  better  deities 
than  your  own  1  Nay,  your  own  had  this 
.great  advantage,  that,  as  your  Druids  inter- 
preted them,  they  taught  you  to  love  your 
native  soil,  and  to  fight  for  its  freedom  to 
the  death, — they  taught  you  to  rise  superior 
to  mean  sense,  and  to  look  beyond  this 
short  life  to  another,  that  would  be  happy, 
if  you  performed  your  duty  to  your  coun- 
try, to  your  tribe,  and  to  your  kindred. 
They  taught  you,  also — but  you  perhaps 
knew  it  not — that  there  is  but  one  supreme 
Ood,  the  God  of  eternity,  without  begin- 
ning or  end  !  This  is  the  truth— for  it  is 
a  truth,  expressed  in  the  holy  circle  that 
you  reverence.  There  are  other  great 
truths,  that  are  the  source  and  end  of  all 
wisdom  and  perfection,  wrapped  up  in  the 
•dark  symbols  of  your  priests.  Both  they 
and  the  people  were  fast  advancing  to 
•clearer  lights  when  these  invaders  came. 
You  would  soon  have  had  writings  and 
arts  of  your  own  equal  to  those  of  Greek  or 
Roman.      Have   faith,   young    men,    that 


Briton's  natural  rulers,  and  her  own  genius, 
are  sufficient  for  her  without  the  Romans  ; 
and  go  forth  to  the  last  of  these  mighty 
conflicts  in  that  faith.  Remember,  on  its 
issue  the  fate  of  Briton  depends  through 
all  after  ages.  Now  leave  me — my  strength 
is  exhausted — my  heart  is  faint ;  go  for- 
ward with  speed  and  courage,  and  lift  up, 
as  you  go,  your  hearts  to  the  one  great 
invisible  Father — for  it  may  be  your  lot  to 
fall!" 

The  Britons  parted  from  the  stranger 
amid  the  ruins  of  Londinium.  They  mar- 
velled who  and  what  he  was  that  had  spoke 
to  them  with  so  much  grace  and  authority; 
but  they  had  little  leisure  for  reflection. 

A  short  time  after,  the  aged  stranger 
came  to  one  of  those  mighty  earth-works 
of  the  primitive  Britons,  which,  together 
with  their  vast  temples  and  mystic  towers, 
prove  that  something  more  than  barbarism 
prevailed  here.  It  was  an  earth-work  called 
a  hill-fort,  of  circular  form,  the  summit 
crested  with  a  dyke  of  stones  (a  modern 
marvel),  enclosing  a  level  area,  and  the 
sides  fashioned  into  vast  terraces. 

On  one  of  these  terraces  stood  now  a 
solitary  figure — that  of  the  old  man — sur- 
veying the  strife  that  was  to  decide  a  ques- 
tion never  so  doubtful  as  at  this  moment, 
— whether  the  protracted  efforts  of  the  Ro- 
mans to  rule  in  Britain  would,  after  all,  be 
defeated  of  their  aim,  as  they  undoubtedly 
deserved  to  be,  if  only  for  the  oppressions 
that,  in  strife  or  peace,  characterised  the 
conduct  of  the  invaders — chiefs  and  sol- 
diers— to  whoever  was  known  or  supposed 
to  cherish  a  dislike  of  their  government. 

The  powerful  emotions  of  the  solitary 
observer  were  as  powerfully  controlled; 
and  yet  the  fire  of  his  glorious  youth  and 
manhood  blazed  once  more  in  his  aged 
eye ;  his  tall  and  large  figure  was  drawn 
upright,  the  high  winds  that  whistled 
round  the  hill  tossing  his  long  grey  locks 
and  beard.  His  eyebrows  were  knitted  in 
a  manner  at  once  peculiar  and  terrible;  and 
instinctively  his  right  arm  moved  in  the 
air,  as  if  under  the  imagination  that  it  still 
wielded  the  spear  as  of  old. 

Now  and  then  a  cry  burst  from  his  lips, 
of  sympathy  or  defiance,  of  which  he  was 
unconscious.  He  saw  that  the  Britons 
were  a  vast  multitude  ;  but  the  practised 
eye  of  the  old  warrior  detected  in  it  the 
elements  of  ruin.     Its  position  was  irre<» 
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trievably  bad,  whilst  the  Romans  were 
admirably  placed,  so  that  they  could  be 
attacked  only  in  the  front.  A  large  pro- 
portion  of  the  British  host  was  made  up  of 
women  and  children ;  and  however  lively  was 
the  old  man's  sympathy  with  the  patriotic 
devotion  that  sent  them  there — most  likely 
to  perish  —  he  clearly  foresaw  how  their 
presence  weakened  the  ranks ;  then  again, 
vast  as  the  numbers  were,  the  warriors  of  the 
host  were  neither  numerous  nor  well  armed. 
On  the  other  side  was  one  of  the  most 
practised  and  able  of  Roman  generals,  at 
the  head  of  reinforcements  of  troops  per- 
fect in  discipline  and  in  courage,  and 
sufficient  in  number  to  achieve  the  object. 
"  They  will  triumph  !"  murmured  the  old 
man,  ere  yet  a  blow  was  struck. 

As  he  spoke,  the  elegant  war-chariot  of 
the  heroic  woman  at  the  head  of  the 
Britons,  attended  by  a  number  of  others 
in  which  were  her  kindred  and  near  friends, 
shot  amid  whirling  dust  from  detachment 
to  detachment,  pausing  at  each ;  while,  with 
inspiring  looks  and  gestures,  in  her  purple 
and  scarlet  robes,  and  girdle  of  gold,  her 
long  yellow  hair  streaming  to  her  feet  from 
a  chaplet  of  oak  leaves,  she  animated  the 
soldiers  with  the  fiery  eloquence  which  the 
Romans  have  rendered  for  ever  famous  in 
their  annals.  Then,  in  all  directions,  the 
field  seemed  alive  with  rushing  chariots  and 
fiery  horses,  dashing  headlong  on  the  close 
and  shining  Roman  ranks.  Alas  !  they 
only  rushed  upon  their  death.  Again  and 
again  they  made  their  furious  onset,  with 
frightful  shouts  of  desperate  defiance  ;  and 
at  every  repulse  left  thousands  of  their 
number  trampled  down  in  blood. 

The  Romans  now  rushed  forward  in  their 
urns, and  the  unfortunate  Britons,  resolving 
o  die  since  they  could  not  conquer,  after 
long  and  unavailing  resistance,  yielded 
o  their  fate,  numbers  of  them  throwing 
own  their  shields,  and  presenting  their 
mdefended  breasts  to  the  Roman  swords. 

The  solitary  spectator  on  the  hill  side, 
lis  eager  gaze  dimmed  with  fast  falling 
ears,  looked  over  the  field  of  destruction 
or  Boadicea,  whom  he  had  thrice  beheld 
eading  the  attack.  He  saw  her  chariot 
i  the  midst  of  a  thicket  of  spears,  sur- 
ounded  by  Romans ;  a  band  of  devoted  | 
iends  were  endeavouring  to  cover  her  re- 
eat,  fighting  hand  to  hand,  and  foot  to 


At  last,  her  spirited  horses  bounded 
away,  and  crossed  the  plain  like  a  beam  of 
light,  followed  by  a  hundred  other  chariots 
in  full  flight. 

The  old  man  hurried  down  the  hill, 
caught  the  bridle  of  a  horse  that  was  drag- 
ging wildly  an  empty  chariot,  whose  mas- 
ter lay  amid  the  slain,  stepped  into  the 
vacant  seat,  and  rode  after  the  hapless  queen 
and  her  allies. 

The  Romans  knew  too  much  of  the  im- 
penetrable fastnesses  of  the  native  chiefs,  to 
attempt  following  Boadicea  far  ;  they  pre- 
ferred, instead,  pursuing  the  carnage  that 
was  at  hand. 

Boadicea  and  her  friends,  after  an  hour 
of  rapid  flight,  dismounted,  and  making  the 
horses  gallop  forward  at  their  own  will 
with  the  empty  chariots,  entered  a  rocky 
thicket  of  oak-trees  and  thick  underwood. 
After  penetrating  some  distance  in  gloomy 
obscurity,  the  voice  of  Boadicea,  sweet  and 
loud  as  a  silver  trumpet,  exclaimed  : — 

"  Welcome,  kinsmen  and  friends,  to  your 
last  refuge  !  stoop,  and  enter.  You  will 
find  that  I  have  made  preparations  for 
your  entertainment." 

The  aged  stranger  entered  with  the  rest 
a  narrow,  and  perfectly  dark  passage,  that 
had  been  hidden  with  brushwood  at  the 
mouth.  It  sloped  downwards,  narrow  and 
low,  with  many  abrupt  turns,  and  a  stifling 
atmosphere.  At  last  widening,  there  was 
a  glimmering  light  visible,  and  the  drip- 
ping of  water  from  rocks  was  heard.  Sud- 
denly the  passage  contracted  again,  and  a 
narrow  aperture  admitted  the  fugitives  into 
a  spacious  subterranean  hall,  so  brilliantly 
lighted  that  the  contrast  was  perfectly 
dazzling. 

Two  fires,  at  opposite  ends  of  the  cavern, 
burned  on  the  ground ;  lamps  of  rude 
material,  but  not  inelegant  form,  were 
placed  on  points  of  projection  on  the  rocky 
walls  ;  numerous  torches  burned  in  sockets 
of  clay,  and  the  light  of  all  was  reflected  on 
every  side  from  the  glittering  spar  of  the 
walls,  the  roof,  and  floor. 

The  Arch-druid  of  the  Iceni,  with  five 
other  Druids,  arrayed  in  their  solemn  robes 
of  sacrifice,  scarlet  and  white,  each  with 
the  mystic  wand  in  the  right  hand,  and  the 
oak  chaplet  twined  around  his  brows,  sate 
in  awful  silence  beside  an  altar  or  table  of 
rock,  on  which  were  ranged  cups  of  silver 
and  of  gold,  containing  wine.     One  figure 


172 


HISTORIC  TALE  OF  ANCIENT  BRITAIN. 


glided  about  attending  to  the  lights  ;  whilst 
a  Druid  prophetess,  sitting  alone  on  the 
ground,  chanted  to  herself  a  low  requiem, 
with  the  accompaniment  of  a  few  sad  notes 
on  a  small  hand-  harp,  the  chords  of  which 
she  struck  from  time  to  time. 

At  the  entrance  of  Boadicea,  the  Arch- 
druid  Celestius  arose. 

"Sit  down,  father,"  said  she,  "all  is 
lost — all  is  over !  and  we  come  to  partake 
of  the  Banquet  of  Death,  that  your  hospi- 
tality has  provided  for  our  need." 

Suddenly,  bursting  into  a  wild  passion  of 
grief,  Boadicea  threw  herself  into  the  arms 
of  her  women.  Her  two  daughters  bent  be- 
fore her,  clasping  her  arms  and  knees,  and 
joining  their  lamentations  to  hers. 

Boadicea  stooped  over  them — gazed  with 
unutterable  sorrow  on  their  youthful  faces, 
and  kissed  them  passionately.  "  We  must 
die.  sweet  ones,  before  the  Romans  find  us." 

"  They  are  quite  prepared,"  said  the 
Arch-druid. 

"Friends,  kindred,  we  must  all  die!" 
exclaimed  Boadicea,  with  great  energy  ; 
"you  cannot  hope  to  escape  the  Roman 
vengeance  ;  or  if  you  do,  would  you  wish  to 
live  after  Britain  is  lost  1  I  would  not 
survive  another  day,  to  be  empress  of  the 
world.  Speak !  have  the  Romans  made 
cowards  of  ye  all  ? " 

"I  see  my  elders  present,"  said  the 
young  warrior  who  had  summoned  the 
tribes  to  join  with  Boadicea;  "  but  since 
they  are  silent,  I  will  speak."  He  came 
forward,  bent  his  knee  to  the  ground,  and 
clasping  the  hand  of  the  queen,  said,  "  I 
am  with  you,  in  good  and  ill,  in  life  and 
death." 

"  Dear  Morven,  kinsman  of  Prasutagus," 
said    Boadicea,    tenderly,    "  I   know   thy 
heart ;  thou  wouldst  not  live  degraded." 
.  "  I  would  not  outlive  you,"  said  Morven. 

"  This  is  my  seat — my  cup  !  "  said  Boa- 
dicea emphatically,  placing  herself  opposite 
the  Arch-druid.  "  Sit  thou,  Morven,  on 
my  right  hand,  and  take  thy  cup." 

The  young  man  obeyed  her ;  and  at  the 
same  instant  the  aged  stranger,  who  stood 
unnoticed  in  the  shadow  of  the  cavern 
entrance,  advanced  to  the  vacant  place  on 
her  left,  and  grasping  the  golden  cup 
placed  before  his  seat,  thus  unexpectedly 
addressed  the  hesitating  warriors  : — "  I  am 
the  third  to  join  this  worthy  banquet ;  who 
comes  next  ? " 


"  Who  art  thou  that  askest  ?  "  demanded 
one  of  the  party ;  "  thy  dress,  thy  looks, 
show  thou  hast  not  fought  with  us." 

"  I  have  not ;  but  you  see  that  I  am 
willing  to  die  with  you." 

"  Shame  on  ye,"  bitterly  exclaimed  the 
Arch-druid;  "a  feeble  old  man,  and  a 
stranger,  hath  more  firmness  than  the  best 
warriors  in  Britain.  What,  know  ye  not 
there  is  a  life  to  come  ?  " 

"  You  reproach  us  wrongfully,  Celestius," 
was  the  reply  ;  "we  would  not  do,  without 
deliberation,  that  which  cannot  be  recalled  ; 
but  we  have  consulted  together,  and  choose 
freely  to  die — there  is  nothing  else  left  for 
the  lovers  of  our  land." 

"  There  is  not,  O  noble  sons  of  Britain, 
there  is  not!"  solemnly  responded  the 
Arch-druid.  "  The  gods  call  for  you  ki 
their  high  abodes." 

"  We  come  ! "  they  answered,  and  glided 
one  by  one  into  the  empty  seats,  and  grasped 
their  death  cups  with  the  right  hand,  while 
each,  with  the  other,  shook  with  a  last  fbm 
pressure  of  friendship  the  hand  of  the  war- 
rior who  sate  next  to  him. 

The  daughters  of  Boadicea  lay  as  if  half 
dead  already,  on  the  bosoms  of  their  weep- 
ing attendants. 

"  Bring  them  nigh,"  said  the  mother. 
She  held  the  cup  to  the  lips  of  each  with 
encouraging  and  loving  words,  and  the 
passive  victims  drank.  The  hand  of  the 
aged  stranger  was  put  forth  to  arrest  the 
fatal  draught,  but  the  motion  was  perceived 
by  Celestius,  the  Arch-druid,  who  promptly 
grasped  his  arm.  "  Rightly  does  the  sacri- 
fice begin  with  them,"  said  he  ;  "beyond 
the  clouds  they  will  be  blest — woe  to  the 
Romans  who  have  wronged  them!  They 
are  accursed  for  ever.  Now,  noble  mother, 
drink  deep ;  it  is  a  blissful  cup."  He 
drained  his  own;  and  Boadicea,  having 
kissed  many  times  the  fair  brows  and 
cheeks,  and  whitened  lips  of  her  dying 
daughters,  imitated  his  example,  passing 
the  cup  to  her  women. 

"  Lay  my  daughters  here  beside  me,"  she 
said,  seating  herself  on  the  ground. — It 
was  done.  They  wreathed  their  tender 
arms  about  each  other's  neck,  and  she  sate 
embracing  them,  surrounded  by  her  atten- 
dants. "Farewell,  warriors  and  priests," 
she  said,  with  a  smile  of  unutterable  melan- 
choly. "  Prasutagus  waits  for  his  wife  and 
children.     We  come,  dear  love,  we  come  I 
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The  chief  that  never  bowed  to  Rome,  calls 
for  his  faithful  Britons.     Here  they  are — 

0  Prasutagus,  they  come  to  join  thee  ! 
The  faithful  servant  of  our  native  faith 
calls  from  the  happy  groves,  the  smiling 
hills — calls  for  his  Druid  ministers.  They 
come — they  come  !  Strike  the  harp,  Voida, 
more  loud  !  more  joyfully  !  for  Prasutagus 
hears  ! " 

Her  thrilling  voice  ceased  amidst  solemn 
silence,  save  that  the  Druidess  chanted  her 
wild  strains,  to  which,  at  intervals,  the 
Druid  priests  uttered  low  responses. 

"  I  drink  to  Boadicea,"  said  Morven, 
and  sank  at  her  feet. 

A  grisly  warrior — whose  haggard  face, 
blood-matted  hair,  and  gashed  brows,  bore 
terrible  witness  of  his  part  in  the  late  con- 
flict— lifted  high  his  goblet  in  the  air  : — 
"  None  but  slaves,"  said  he,  "  survive 
their  country's  fall  ; "  and  wild  shouts  re- 
sponded, mingled  with  the  distracted  cries 
of  women. 

One  by  one  the  lights  went  out — the 
shadows  of  death  were  deepening. 

The  aged  stranger  had  thrown  down  his 
poisoned  cup,  and  with  a  voice  of  authority, 
and  gestures  of  command,  endeavoured  to 
quell  the  melancholy  tumult. 

"Hear  him,"  cried  the  dying  Arch- 
druid  ;  "  it  is  Caractacus  !  " 

Every  tongue,  yet  capable  of  sound, 
echoed  that  honoured  name ;  every  hand, 
yet  capable  of  movement,  was  extended  to 
grasp  that  of  the  ancient  chief. 

"  Yes,"  said  he,  "  yes,  dear  friends, 
Caractacus,  so  long  exiled,  returns  at  last 

-for  this!" 

"  Oh,  hadst  thou  come  before,  thy  skill 
had  saved  us  !  "  sighed  a  chief. 

"  It  could   not   be,"    said    Caractacus, 

as  you  shall  hear.  Sent  in  chains  with 
my  family  to  the  Roman  emperor,  after 
the  failure  of  my  great  attempt,  I  found — 
not  slavery — but  temptation.  All  means 
were  tried  to  win  me  to  fight  for  the  Ro- 
man eagle.  High  command,  wealth,  ap- 
plause, and  persuasions  that  might  have 
moved  old  Snowdon's  hills — I  resisted  all ! 

1  speak  the  simple  truth,  dear  friends.  My 
children  were  not  of  my  mind  ;  they  gave 
their  hearts  away  to  Roman  influence. 
One  of  the  noblest  of  the  Romans  is  my 
daughter's  husband.  I,  hopeless — utterly 
hopeless  of  Britain — bound  by  honour  not 
to  lift  again  the  sword  or  spear  against 


those  favoured  masters  of  the  world,  who 
had  spared  my  life,  spared  my  family,  set 
me  free,  and  heaped  benefits  unnumbered 
upon  us — bound,  I  say,  in  honour  to  re- 
quite this  fatal  kindness,  by  lifting  no  more 
my  British  spear  against  them,  I  hid  my- 
self in  melancholy  obscurity  until  my  wife 
had  been  removed  from  me  ;  then  the  rest- 
less desire  to  see  the  land  of  my  fathers 
once  more,  and  lay  my  bones  in  British 
earth,  led  me  to  undertake  this  journey. 
I  had  also  another  motive — and  this  sad 
scene  shows  me  that  a  power  unseen,  and 
friendly  to  you,  has  directed  my  steps,  and 
chosen  my  time  ;  of  that  power  let  me 
freely  speak  to  you  that  are  still  able 
to  hear.  Cease  this  sorrowful  madness. 
A  Presence  is  here  amidst  us,  to  draw 
you  to  heaven,  to  counsel  and  console 
you," 

"  Of  what  Presence  dost  thou  speak, 
Caractacus  ?  "  said  a  Druid. 

M  Of  that,"  he  replied  "  which  is  supreme 
in  love  and  power  over  all  things — of  that 
which  made  and  sustains  us — whose  blessed 
Son  lately  trod  this  lower  earth,  to  teach  us 
how  to  live  and  how  to  die.  He  was  one  of 
a  people  subjected,  like  you,  to  Rome; 
hoping,  as  you  have  hoped,  for  deliverance 
from  that  power.  The  Jews  looked  to 
Jesus,  the  Galilean,  who  spake  to  them  as 
never  man  spake;  who  went  about  doing 
good,  and  sacrificing  himself  for  others ; 
they  looked  to  him  to  be  their  chief  and 
king — to  restore  the  independence  of  their 
nation ;  but  his  kingdom  was  of  another 
world.  He  came  to  unite  all  people — to 
save  and  bless  all,  whether  they  be  Ro- 
man, Jew,  or  Briton." 

"  I  have  heard  that  story  from  my  father," 
said  a  young  chief;  "the  Jew  deceived  the 
hopes  of  his  nation,  and  they  rightly  cru- 
cified him.  Let  us  hear  no  more  ;  drink, 
brothers  and  sisters,  eternal  hatred  to  Rome, 
and  to  all  who  would  abet  them." 

"  Listen  to  me  yet ! "  said  Caractacus  ; 
and  in  few  and  impressive  words  he  un- 
folded.the  saving  principles  of  the  Gospel, 
and  the  divine  character  of  the  author ; 
reading  from  a  parchment  scroll,  that  he 
drew  out  of  his  breast,  a  few  short  sayings 
of  Jesus,  that  made  a  visible  impression 
on  his  auditors. 

"  Thou  art  a  Christian,  then,"  said  a 
Druid,  who  sate  darkly  enveloped  in  his 
robes,   from   which   he   peered  with   wild 
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glittering  eyes ;  li  it  has  been  long  rumoured 
so  among  us." 

"  I  am  a  Christian,"  said  Caractacus, 
"  but  still  a  true  lover  of  Briton." 

Before  the  words  were  well  said,  the 
Druid  rose — drew  from  his  robes  a  sacri- 
ficial knife,  and  plunged  it  into  the  breast 
of  Caractacus. 

Caractacus  sank  upon  his  knees,  folding 
his  hands  in  prayer. 

One  by  one  the  lights  went  out — the 
shadows  of  death  lay  heavy  there  ;  sighs  and 
tears  and  wailing  gradually  ceased.  Ere 
all  was  dark,  however,  a  silent  group  of  men 
and  women  stole  forth  to  seek  the  light  of 
day.  The  words  of  Caractacus  had  struck 
home  upon  their  hearts  and  minds ;  they 
believed,  though  as  yet  darkly,  and  he 
had  charged  them  to  declare  the  gospel  to 
their  fallen  people.  They  went  forth,  bear- 
ing with  them  the  precious  parchment  scroll 
that  Caractacus  had  brought  from  Rome. 

The  cavern  in  which  the  Banquet  of 
Death  had  been  prepared  by  the  Druids 
for  that  solemn  tragedy  was  never  found  by 
the  Romans,  nor  by  any  of  the  people  that 
successively  gained  possession  of  the  land 
for  whose  freedom  Caractacus  and  Boadicea 
had  striven,  until,  about  a  thousand  years 
after,  some  of  the  mixed  race  that  dwelt  in 
England  discovered  the  opening  in  the 
thicket,  and  wondered  whither  it  might 
lead.  Years  after,  the  passage  was  ex- 
plored, and  the  interior  cavern  discovered; 
and  there  were  found  a  number  of  skele- 
tons about  a  table,  or  altar  of  rock  ;  cups, 
of  antique  forms,  still  grasped  in  bony 
hands.  Three  were  lying  side  by  side  on 
the  ground,  as  if  they  had  died  embracing. 
The  bones  were  collected  and  buried  re- 
verently in  one  common  heap  within  the 
cavern.  There  sleep  the  last  of  the  ancient 
British  chiefs. 
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Superficial  Knowledge. — The  pro- 
foundly wise  do  not  declaim  against  super- 
ficial knowledge  in  others,  so  much  as  the 
profoundly  ignorant ;  on  the  contrary,  they 
would  rather  assist  it  with  their  advice  than 
overwhelm  it  with  their  contempt ;  for  they 
know  that  there  was  a  period  when  even  a 
Bacon  or  a  Newton  were  superficial ;  and 
that  he  who  has  a  little  knowledge  is  far 
more  likely  to  get  more  than  he  that  has 
none. — Cotton. 


LECTURE    XVIII.— BORON. — Eq.  10*9. 

Symbol  B. 
Boron  is  not  a  very  abundant  element. 
It  forms  with  oxygen  an  acid  called  Bo- 
racic  acid,  which  occurs  ready  formed  in 
certain  volcanic  districts  ;  and  correspond- 
ing to  this,  a  class  of  salts,- called  Borates, 
a  few  of  which  are  also  found  in  nature. 
The  best  known  and  most  abundant  of 
these  native  borates,  is  the  borate  of  so- 
dium, commonly  called  Borax.  Boron  may 
be  obtained  in  the  free  state  by  heating 
boracicacid,  fused  and  finely  pounded,  with 
potassium,  in  a  glass  tube  sealed  at  one- 
end.  The  potassium  then  takes  up  the 
oxygen,  forming  potash,  and  separates  the 
borax.  The  mass,  after  cooling,  is  treated 
with  cold  water  to  take  up  the  soluble  mat- 
ter, and  the  insoluble  borax  is  collected  on. 
a  filter,  washed  with  cold  water,  and  dried 
at  a  gentle  heat.  It  forms  a  brown  powder, 
which  does  not  fuse  at  a  red  heat  in  an 
atmosphere  of  hydrogen,  or  of  any  other 
gas  which  will  not  combine  with  it.  When 
heated  in  contact  with  air,  however,  it  takes 
fire,  burns  with  a  green  flame,  and  is  con- 
verted into  boracic  acid. 

BORON    AND    OXYGEN. 

Boracic  Acid,  B03. — This  acid,  as  already 
observed,  is  found  in  nature  in  the  free 
state.  In  certain  volcanic  districts  of 
Tuscany,  viz.,  at  Cherchiass,  Monte  Cer- 
bato,  and  other  places,  hot  aqueous  vapours 
issue  from  the  ground  mixed  with  sulphu- 
retted hydrogen,  bituminous  matters,  and 
fine  particles  of  boracic  acid.  The  vents 
from  which  these  vapours  issue  are  called 
suffioni.  To  collect  the  boracic  acid  which 
they  exhale,  basins  of  crude  masonry  are 
constructed  in  the  ground,  so  situated  that 
each  may  enclose  a  number  of  these  vents. 
Into  the  most  elevated  of  these  basins  the 
water  from  the  neighbouring  springs  is 
made  to  flow,  and  left  there  for  twenty-four 
hours,  during  all  which  time  it  is  strongly 
agitated  by  the  escaping  vapour,  and  be- 
comes feebly  charged  with  boracic  acid.  It 
is  then  made  to  flow  into  the  next  lower 
basin,  where  it  is  left  for  the  same  time,  and 
takes  up  a  fresh  quantity  of  the  acid,  after 
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which  it  is  transferred  into  the  next  basin  ; 
and  so  the  operation  is  continued,  the  water 
run  out  from  each  basin  being  immediately 
replaced  by  that  in  the  one  next  above. 
The  solution  contained  in  the  lowest  basin 
is  then  transferred  into  reservoirs,  where  it 
is  left  for  twenty-four  hours  to  deposit  the 
earthy  matter  which  it  contains  ;  after  which, 
the  clear  liquid  is  run  off  into  a  series  of 
leaden  evaporating  pans,  heated  by  a  flue, 
through  which  the  hot  vapour  of  the  suffiones 
is  made  to  circulate.  The  heat  thus  ob- 
tained is  sufficient  for  the  evaporation. 
The  liquid  is  left  for  twenty-four  hours  in 
the  first  boiler,  by  which  its  bulk  is  re- 
duced one-half.  It  is  then  transferred  to 
the  second  boiler,  and  there  left  for  the 
same  interval  ;  and  by  the  time  it  has 
passed  through  the  whole  series,  it  is  suf- 
ficiently concentrated  to  crystallize  as  it 
cools.  The  crystallized  boracic  acid  is  then 
put  into  baskets  to  drain,  and  lastly,  dried 
on  a  hearth  heated  by  the  vapour  of  the 
suffiones.  As  thus  obtained,  however,  it 
contains  a  large  quantity  of  extraneous 
matter.  It  is  purified  by  solution  in  water 
and  recrystallization.  The  quantity  of 
boracic  acid  thus  obtained  from  Tuscany, 
amounts  to  about  750  tons  per  annum. 
Boracic  acid  is  also  found  in  the  hot  springs 
of  the  Lipari  Islands. 

This  acid  is  likewise  prepared  from  borax, 
or  borate  of  sodium,  a  salt  which  occurs  in 
the  water  of  certain  lakes  in  Thibet.  These 
lakes  dry  up  in  summer,  and  leave  the 
borax  in  their  beds  in  the  form  of  a  saline 
incrustation  ;  in  this  form,  which  of  course 
is  very  impure,  it  is  called  Tincal ;  it  is 
purified  by  repeated  crystallization.  Now, 
when  a  hot  strong  solution  of  this  salt, 
containing  1  part  of  borax  in  4  parts  of 
water,  is  mixed  with  hydrochloric  acid  till 
the  liquid  reddens  litmus-paper  strongly, 
the  salt  is  decomposed,  chloride  of  sodium 
being  formed,  and  boracic  acid  set  free ; 
and  as  the  solution  cools,  the  boracic  acid 
eparates  in  small  scaly  crystals,  which 
must  be  washed  with  a  little  cold  water  to 
emove  the  hydrochloric  acid,  and  then 
Iried. 

The  crystallized  acid  obtained  by  either 
)f  the  above  processes,  is  a  hydrate  con- 
aining  43*78  per  cent,  of  water,  the  whole 
f  which  is  driven  off  at  a  red  heat,  leaving 

residue  of  anhydrous  boracic  acid,  B03. 
?his  per  centage  of  water  in  the  crystals 


corresponds  to  the  formula  3  HO  .  B03,  or 
rather  HB04.2  HO, inasmuch  as  1  equiva- 
lent of  the  hydrogen  may  be  replaced  by 
other  metals.  At  a  moderate  heat  half  of 
this  water  goes  off,  and  the  acid  effloresces 
(p.  179,  vol.  i.) ;  at  a  red  heat,  the  remainder 
of  the  water  is  expelled  with  great  frothing, 
and  the  anhydrous  acid  fuses  into  a  colour- 
less liquid,  which,  on  cooling,  forms  a  hard 
transparent  glass.  The  fused  mass  in  so- 
lidifying passes  through  the  intermediate 
viscous  state,  like  glass  and  wax  :  hence  it 
does  not  crystallize.  But  when  the  trans- 
parent glassy  substance  is  kept  for  some 
time,  even  in  sealed  tubes,  it  becomes 
opaque,  in  consequence  of  an  internal 
change  of  arrangement  of  the  particles 
from  the  vitreous  to  the  crystalline,  similar 
to  that  which  takes  place  in  plastic  sulphur 
(p.  293,  vol.  i.)  The  anhydrous  acid,  when 
exposed  to  the  air,  absorbs  water,  and  soon 
becomes  covered  with  a  pulverulent  crust, 
consisting  of  the  hydrated  acid. 

Boracic  acid  is  but  slightly  soluble  in 
cold  water,  the  crystals  requiring  nearly 
twenty-six  times  their  weight  of  water  at 
60°  to  dissolve  them ;  but  they  dissolve  in 
three  times  their  weight  of  boiling  water. 
The  cold  solution  has  a  faint,  scarcely  sour 
taste,  reddens  litmus-paper  slightly,  im- 
parting to  it,  not  the  bright  red  which 
strong  acids  produce,  but  a  purple  red, 
like  that  of  port  wine  ;  it  reddens  turmeric 
like  alkalies.  At  ordinary  temperatures  it 
has  but  little  affinity  for  bases ;  but  at  high 
temperatures  it  expels  the  strongest  acids 
from  their  combinations,  even  the  sulphates 
being  decomposed,  and  converted  into  bo- 
rates by  ignition  with  boracic  acid.  This 
effect  is  due  to  the  great  comparative  fixity 
of  boracic  acid,  which  does  not  boil  even 
at  a  full  white  heat ;  at  this  temperature, 
however,  it  gradually  passes  off  in  vapour, 
and  finally  disappears  altogether.  Boracic 
acid  is  soluble  in  alcohol,  and  the  solution 
burns  with  a  bright  green  flame. 

Borates. — A  few  of  these  salts  occur  in 
nature.  Borax,  the  native  borate  of  sodium, 
has  been  already  mentioned;  borate  of  cal- 
cium occurs  in  the  minerals  datolite  and 
botryolite  ;  and  borate  of  magnesium  in 
boracite  and  hydroboracite.  Boracic  acid 
also  occurs  in  small  quantity  in  several 
other  minerals.  All  the  borates,  excepting 
those  of  the  alkalies,  are  insoluble  in  water. 
The  composition  of  these  salts  is  rather 
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complicated.  The  formula  of  the  neutral 
borates  is  MO  .  B03,  or  MB04  ;  but  by 
far  the  greater  number  of  these  salts  con- 
tain an  excess  either  of  base  or  of  acid; 
thus,  common  borax  is  NaB04  .  B03,  or 
NaO  .  2  B03.  The  presence  of  boracic 
acid  in  combination  may  always  be  detected 
by  mixing  the  substance,  in  the  state  of 
powder,  with  sulphuric  acid,  to  set  the 
boracic  acid  free,  pouring  alcohol  on  the 
mixture,  and  setting  fire  to  it ;  the  free 
boracic  acid  then  imparts  a  strong  green 
colour  to  the  alcohol  flame.  If  the  quan- 
tity of  substance  to  be  operated  upon  is 
very  small,  a  better  method  is  to  mix  it 
with  acid  sulphate  of  potassium  (the  salt 
obtained  in  the  preparation  of  nitric  acid) ; 
place  the  mixture  on  the  end  of  a  platinum 
wire,  and  direct  the  blow-pipe  flame  on  it ; 
the  flame  will  be  coloured  green  if  boracic 
acid  is  present.  In  testing  for  boracic 
acid  in  this  manner,  the  absence  of  copper 
must  be  first  ensured,  inasmuch  as  that 
metal  also  imparts  a  green  colour  to  flame. 

OTHER  COMPOUNDS  OF  BORON. 

Chloride  of  Boron,  BC13. — This  com- 
pound is  obtained  by  heating  boron,  or 
more  simply  a  mixture  of  boracic  acid  and 
charcoal,  in  a  porcelain  tube,  through  which 
a  current  of  dry  chlorine  is  passed.  It  is 
a  colourless  gas,  which  forms  dense  white 
fumes  on  coming  in  contact  with  the  air. 
Its  density  is  4*035.  It  is  decomposed  by 
water,  yielding  hydrochloric  and  boracic 
acids, 

BCI3  +  HO  =  B03  +  3  HC1. 

Fluoride  of  Boron,  BF3. — This  substance, 
which  is  also  gaseous,  is  obtained  by 
strongly  heating  a  mixture  of  2  parts  of 
fluor  spar,  and  1  part  of  fused  boracic  acid  ; 
the  products  are — fluoride  of  boron,  which 
escapes  as  gas,  and  lime,  which,  in  combi- 
nation with  the  undecomposed  portion  of 
boracic  acid,  forms  borate  of  calcium, 

B03  +  3  CaF  =  BF3  +  3  CaO. 

Fluoride  of  boron  is  a  colourless  gas, 
which  has  a  very  suffocating  odour,  a 
strongly  acid  taste,  and  forms  very  dense 
white  fumes  in  the  air.  Water  dissolves 
between  700  and  800  times  its  volume  of 
the  gas,  which,  indeed,  has  so  strong  an 
attraction  for  water,  that  it  chars  organic 
substances  like  sulphuric  acid.  The  solu- 
tion is  easily  obtained  by  fusing  together 


equal  parts  of  fluor  spar  and  borax,  pound- 
ing the  mixture,  and  heating  it  with  oil  oi 
vitriol  in  a  glass  retort.  An  acid  liquid 
then  distils  over,  which  is  a  very  strong 
solution  of  fluoride  of  boron  in  water.  On 
diluting  this  solution  with  water,  it  is  de- 
composed, boracic  acid  being  separated, 
and  a  peculiar  acid,  called  hydrofluoboric 
acid  (BHF4),  remaining  in  solution,  pro- 
bably thus — 

4  BF3  +  3  HO  =  B03  +  3  BHF4. 

When  this  liquid  is  mixed  with  a  solution 
of  a  metallic  oxide  or  salt,  the  hydrogen  is 
replaced  by  the  metal  therein  contained, 
and  a  new  compound,  a  metallic  boroflu- 
oride,  is  formed :  thus,  with  potash, 
BHF4  +  KO  =  BKF4  f  HO. 
Boron  likewise  combines  with  sulphur 
and  with  nitrogen,  but  the  compounds  are 
not  of  much  importance.  _ 


SILICON,  or  SILICIUM. 

Equivalent,  21*5. — Symbol,  Si. 

Silicon  is  one  of  the  most  abundant 
elements  in  nature.  ■  It  bears  a  very  close 
analogy  to  boron,  forming  with  oxygen  an 
acid  called  Silicic  acid  (Si03),  and  with 
chlorine  and  fluorine,  compounds,  whose 
formulae  are  Si  Cl3,  and  Si  F3  respectively 
the  last  of  these  is  gaseous  at  ordinary  tem- 
peratures. 

Silicon  is  not  found  in  the  separate  state, 
but  may  be  obtained  from  silicic  acid  by 
the  action  of  potassium,  just  as  boron  is 
prepared  from  boracic  acid.  It  is  a  brown 
powder,  which  does  not  fuse  when  ignitec 
in  a  close  vessel,  but  takes  fire  when  heatec 
in  contact  with  the  air,  and  is  convertet 
into  silicic  acid. 

SILICON    AND    OXYGEN. 

Silicic  Acid,  or  Silica,  Si  03. — This  sub- 
stance, which  is  the  only  compound  of  si- 
licon and  oxygen,  is  one  of  the  mos 
widely  diffused  of  all  mineral  products.  Ir 
the  free  state,  either  pure  or  mixed  witr 
other  substances,  it  occurs  in  the  forms  0 
quartz,  rock-crystal,  flint,  sand,  &c.  ;  anc 
in  combination  with  potash,  soda,  lime 
magnesia,  alumina,  and  various  metallic 
oxides,  it  forms  an  immense  number  0 
minerals,  which,  either  separately  or  aggre 
gated  in  groups,  constitute  a  very  large  pro 
portion  of  the  crust  of  the  earth— granite 
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porphyry,  slate,  in  all  its  varieties  ;  and  the 
numerous  kinds  of  clay  resulting  from  the 
disintegration  of  these  rocks,  all  consist  of 
siliceous  minerals.  In  short,  all  rocks  and 
soils,  which  are  not  calcareous — that  is  to 
say,  do  not  consist  of  limestone — are  si- 
liceous. 

The  purest  form  in  which  silica  occurs  is 
that  of  rock-crystal.  This 
mineral,  which  is  some- 
times found  in  crystals  of 
great  size  and  regularity, 
has  the  form  of  a  six-sided 
prism,  with  pyramidal  sum- 
mits (£%.  31).  It  is  trans- 
parent and  colourless,  and 
hard  enough  to  scratch 
glass.     Its  density  is  2*6. 

Crystallized  silica,  more 
or  less  mixed  with  other 
substances,  is  called  quartz.  Fig,  zt. 

This  mineral  exhibits  an  immense  num- 
ber of  varieties,  possessing  a  greater  or  less 
degree  of  transparency  and  regularity,  and 
coloured  with  the  most  various  tints,  accord- 
ing to  the  nature  of  the  foreign  substances 
present.  The  common  amethyst  is  nearly 
pure  quartz,  coloured  by  a  small  quantity 
of  oxide  of  manganese.  Cacholong,  jasper ; 
iron-flint,  and  harnstone,  less  pure,  are  va- 
rieties of  quartz,  containing  alumina,  oxide 
of  iron,  lime,  magnesia,  and  soda.* 

Silica  likewise  occurs  in  a  compact  but 
amorphous  or  non-crystalline  form  in  the 
mineral  called  Opal,  of  which  there  are 
also  several  varieties.  Noble  or  precious 
opal  is  an  exceedingly  beautiful  substance ; 
it  is  semi-transparent,  and  mainly  of  a 
white,  bluish,  or  yellowish  white  tint ;  but 
as  the  light  falls  on  it  in  particular  direc- 
tions, it  exhibits  the  most  brilliant  and 
changeable  reflections  of  green,  blue,  yel- 
low, and  red.  It  scratches  glass  like  quartz, 
but  is  distinguished  from  that  substance  by 
the  form  of  its  fractured  surface,  which  is 
conchoidal,  that  is  to  say,  curved  like  a  shell, 
whereas  that  of  quartz  is  flat.  This  indeed 
is  a  general  distinction  between  crystallized 
and  amorphous  bodies  ;  the  former  exhibit- 
ing a  flat,  the  latter  a  conchoidal  fracture. 
Common  opal  resembles  noble  opal  in  hard- 
ness,   translucency,    and   fracture,    but   is 


*  Splendid  specimens  of  silica,  in  all  its  forms, 
may  be  seen  in  the  mineral  gallery  of  the  British 
Museum  :  those  who  have  the  opportunity  should 
aot  fail  to  inspect  them. 


entirely  devoid  of  the  play  of  colours  ex- 
hibited by  the  latter.  Semi- opal  and  Wood- 
opal  are  more  opaque  varieties,  exhibiting 
various  shades  of  white,  grey,  yellow,  brown, 
green,  and  black  ;  the  latter  is  remarkable 
for  its  external  resemblance  to  wood.  All 
varieties  of  opal  contain  water,  not  chemi- 
cally combined,  but  merely  mixed — indeed 
the  proportion  appears  to  vary  with  the 
state  of  the  atmosphere:  noble  opal  con- 
tains about  10  per  cent,  of  water. 

Chalcedony  and  Flint  are  mixtures  of  crys- 
tallized and  amorphous  silica.  The  former 
contains  about  16  per  cent,  of  alumina;  it 
exhibits  various  shades  of  white,  yellow, 
brown,  green,  and  blue ;  it  is  semi-trans- 
parent, harder  than  flint,  and  infusible. 
There  are  many  varieties  of  this  mineral; 
among  which  may  be  mentioned  Onyx, 
Heliotrope  or  Blood- stone.  Cornelian,  and 
Agate.  The  latter  is  a  very  beautiful  sub- 
stance, exhibiting  the  most  brilliant  and 
varied  colours,  sometimes  arranged  in  very 
pleasing  forms.  In  one  variety,  called  For- 
tification  Agate,  the  colours  are  arranged  in 
parallel  bands,  and  when  the  mineral  is 
cut  and  polished,  they  appear  in  lines  re- 
sembling those  of  a  fortification. — Common 
flint  contains  about  98  per  cent,  of  silica, 
with  small  quantities  of  alumina,  oxide  of 
iron,  and  water ;  it  is  harder  than  quartz. 

Sand  consists  of  silica,  either  amorphous 
or  crystallized,  in  a  finely  divided  state ; 
when  principally  made  up  of  minute  crys- 
tals of  silica,  it  is  called  quartz-sand.  The 
extensive  formations  of  grit  or  sandstone, 
which  occur  so  abundantly  in  various  parts 
of  the  world,  sometimes  indeed  constituting 
huge  mountain  masses,  consist  of  sand 
aggregated  into  compact  strata  by  enor- 
mous pressure. 

Pure  silica,  in  either  of  the  forms  in 
which  it  occurs  naturally,  is  quite  infusible 
in  the  most  powerful  furnaces,  but  melts 
into  a  bead  in  the  flame  of  the  oxy-hydrogen 
blowpipe.  It  is  quite  insoluble  in  water, 
and  is -not  attacked  by  any  acid,  except 
hydrofluoric  acid,  which  acts  upon  it  very 
powerfully.  It  is  also  dissolved  by  strong 
caustic  potash  at  a  high  temperature,  the 
amorphous  varieties  yielding  more  easily 
than  those  which  are  crystalline. 

Silica  may,  however,  be  obtained  in  the 
soluble  state  by  artificial  means.  Thus, 
when  1  part  of  quartz  is  fused  in  a  crucible 
with  4  parts  of  carbonate  of  potassium,  or 
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carbonate  of  sodium,  part  of  the  carbonic 
acid  is  expelled,  and  silicate  of  potassium 
or  sodium  is  formed.  The  fused  mass,  when 
cold,  is  found  to  be  completely  soluble  in 
water,  provided  the  heat  has  been  strong 
enough,  and  continued  for  a  considerable 
time.  Now,  if  this  solution  be  diluted 
with  a  large  quantity  of  water,  and  suffi- 
cient hydrochloric  acid  added  to  give  it  a 
strongly  acid  reaction,  the  silica  does  not 
separate  from  the  liquid,  but  remains  dis- 
solved, or  at  all  events  suspended,  in  the 
state  of  a  very  thin  transparent  jelly,  which 
cannot  be  separated  by  filtration.  If,  on 
the  contrary,  the  hydrochloric  acid  be 
added  to  a  strong  solution  of  the  alkaline 
silicate,  the  silica  separates  in  gelatinous 
flakes,  which  may  be  collected  on  a  filter. 
Even  then,  however,  a  portion  of  the  silica 
remains  dissolved  or  suspended  in  the 
water,  and  can  only  be  separated  by  evapo- 
rating the  liquid  to  dryness,  and  digesting 
the  residue  in  boiling  water.  The  silica 
then  remains  in  the  form  of  a  thick  white 
jelly,  which  may  be  completely  separated 
by  nitration.  When  dried  it  forms  a  fine 
sandy  powder.  This,  when  heated  to  red- 
ness, gives  up  a  small  quantity  of  water, 
which,  however,  appears  to  be  only  me- 
chanically included  in  its  pores.  No  defi- 
nite hydrate  of  silica  is  known. 


THE  CONDUCT  OF  THE  UNDER- 
STANDING. 

If  we  consider  the  ordinary  course  of 
human  actions,  we  shall  find  that  the  mind 
restrains  not  itself  by  any  general  and 
universal  rules,  but  acts  on  most  occasions 
as  it  is  determined  by  its  present  motives 
and  inclinations.  As  each  action  is  a  par- 
ticular individual  event,  it  must  proceed 
from  particular  principles,  and  from  one 
immediate  situation  within  ourselves,  and 
with  respect  to  the  rest  of  the  universe. 
If,  on  some  occasions,  we  extend  our  mo- 
tives beyond  those  very  circumstances  which 
gave  rise  to  them,  and  form  something  like 
general  rules  for  our  conduct,  it  is  easy  to 
observe,  that  these  rules  are  not  inflexible, 
but  allow  of  many  exceptions.  Were  men, 
therefore,  to  take  the  liberty  of  acting,  with 
regard  to  the  laws  of  society,  and  its 
essential  duties,  as  they  do  in  every  other 


affair,  they  would  conduct  themselves,  01 
most  occasions,  by  particular  judgments] 
and  would  take  into  consideration  the  cha- 
racter and  circumstances  of  the  persons,  as 
well  as  the  general  nature  of  the  questionj 
Whence  is  it  that  some  men  far  surpass 
others  in  understanding? 

1.  One  man  has  a  better  memory  thai 
another,  and  can  apply  his  attention  better 
which  leads  him  to  reason  better,  from  what| 
he  has  read  and  learnt. 

2.  One  man,  in  complicated  causes,  isl 
better  able  to  comprehend  the  whole  systeml 
of  objects  than  another,  and,  of  course,  can| 
infer  morejustly  their  consequences. 

3.  One  man  is  able  to  carry  on  a  chainl 
of  consequences  to  a  greater  length  than| 
another. 

4.  Few   men   can   think   long,    without1 
running  into  a  confusion  of  ideas,  and  mis 
taking  one  thing  for  another ;    and  there 
are  various  degrees  of  this  infirmity. 

5.  The  circumstance  on  which  the  effect 
depends  is  frequently  involved  in  other 
circumstances,  which  are  foreign  and  ex- 
trinsic ;  the  separation  of  it  often  requires 
attention,  accuracy,  and  subtlety. 

6.  Forming  of  general  maxims  from 
particular  observation,  is  a  very  nice  opera- 
tion, and  nothing  is  more  common,  from 
haste  and  narrowness  of  mind,  than  to 
commit  mistakes  in  this  particular. 

7.  In  reasoning  from  analogy,  he  who 
has  greatest  experience,  or  the  greatest 
promptitude  of  suggesting  analogies,  will 
be  the  better  reasoner. 

8.  Biases  from  prejudice,  education, 
passion,  party,  &c,  hang  more  on  one 
mind  than  another.  After  we  have  ac- 
quired a  confidence  in  human  testimony, 
books  and  conversation  enlarge  more 
the  sphere  of  one  man's  experience  and 
thought  than  those  of  another. 

It  would  be  easy  to  discover  many  other 
circumstances  that  make  a  difference  ill 
the  understandings  of  men. — Hume. 


Nothing  so  powerfully  calls  home  the 
mind  as  distress :  the  tense  fibre  then  relaxes, 
— the  soul  retires  to  itself,  sits  pensive  and 
susceptible  of  right  impressions.  If  we  have 
a  friend,  it  is  then  we  think  of  him ;  if  a 
benefactor,  at  that  moment  all  his  kindness 
presses  upon  our  minds. 
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Solutions  to  Questions  on  pp.  60  and  89. 

41.  Let  49*  and  49?/  represent  the  numbers  of  grains  of  sulphuric  acid  which  unite 
ith  the  soda  and  potass  respectively.  Then  32*  and  4%  represent  the  weights,  in 
*ains,  of  the  soda  and  potass  in  the  mixture. 

Hence,  by  the  question,  we  have  the  equations, 

49*  +  49z/  =  980     .....     (1); 

32*  +  48*/  =  765 (2), 

om  which  to  determine  *  and  y. 

From  (1)  we  have,  by  dividing  by  49  and  then  multiplying  by  32, 

32*  +  Z2y  —  640  j 

But  32*  +  48*/  =  765  from  (2). 

Hence,  by  subtraction, 

16y  =  125 ;  .  \  48/y  =  375  ;    and  32*  =  390. 
Whence  the  quantities  of  soda  and  potass  are  390  and  375  grains  respectively. 

42.  Let  *  =  the  number  of  friends;    then  *  +  1  =  the   number   of  persons- 
sent. 

Hence,  as  each  friend  drank  x  +  1  glasses,  *  (*  -f-  1)  =  number  of  glasses  con- 
ned by  the  friends. 

If  each  individual  had  drunk  4  glasses  more,  the  number  would  have  been, 

*(*  +  1)  +  4(*  +  1). 

Hence,  by  the  question, 

*  (*  +  1)  +  4  (*  +  1)  +  9  +  5  =*  144 ; 
.\  *2  +  5*  =  126  ; 

.  \  completing  the  square,  we  have 

25  25        529 

*a  +  5^T  =  126+tf=."T; 

5_    _  +  23 
'"•  x  ~*~   2  =—  2 


+  23  — 


*  =3 =  +  9,  or  —  14. 

Hence  there  were  9  visitors. 

43.  This  problem  admits  of  a  ready  solution  by  the  application  of  the  equations  to 
chord  and  tangent  of  an  ellipse,  in  the  form  first  given,  we  believe,  by  the  Rev. 
?rost,  of  St.  John's  College,  Cambridge,  and  published  four  or  five  years  ago  in  a 
hematical  journal.  We  have  no  means  of  referring  to  the  original  investigation, 
believe  that  it  was  conducted  as  follows : — 
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/  .  b2 

Let  —  =  1  —  e  cos.  0  be  the  equation  to  the  ellipse,  where  I  =  — ,  the  semi-lat\ 

rectum. 

I 

And  —  z=  A  sin.  9  4-  B  cos.  0  the  chord. 
r 

a  -f-  £  and  a  —  £  the  inclinations  to  the  axis  major  of  the  radii  vectores  draw 
from  the  focus  to  the  points  of  intersection  of  the  chord  with  the  curve. 

Then  we  have  at  once 

A  sin.  (a  +  jB)  +  B  cos.  (a  +  /3)  =  1  —  e  cos.  (a  +  £) ; 
A  sin.  (a  —  j8)  +  J5  cos.  (a  —  /S)  =z  1  —  e  cos.  (a  —  £). 

sin.  a  cos.  a 

Hence  ^  z=z B  +  e  z=. -  ; 

cos.  /8  cos.  j8 

Wherefore  the  equation  to  the  chord  is 

I          sin.  a  sin.  9  +  cos«  a  cos«  0 
"T"  — -  cos.  j8 


e  cos.  0. 


Z         cos.  (0  —  a) 

Or  —  = —  e  cos.  Q      ...     (1) 

r  cos.  )8 

The  equation  to  the  tangent  may  hence  be  deduced  by  making  /3  zzi  0,  and  there 
fore  cos.  /3  ==  1.     Hence  we  have 

—  —  cos.  (6  —  a)  —  e  cos.  9     ....     (2) 
r 

Now  if  we  write  the  equation  marked  (1)  in  the  form 

I  cos.  $ 

• —  =  cos.  {9  — -  a)  —  e  cos.  /3  .  cos.  0, 

r 

and  compare  it  with  (2),  we  see  at  once  that  it  represents  a  tangent  to  the  ellipse  whos 
lotus  rectum  is  2  I  cos.  j8,  and  eccentricity  ecos./3.  If  >3  be  constant,  this  is  the  curv 
touched  by  all  the  chords  which  subtend  a  constant  angle  at  the  focus. 

Since  the  latus  rectum  and  eccentricity  of  the  envelope  bear  the  same  ratio  to  th 
latus  rectum  and  eccentricity  of  the  original  ellipse  (viz.  that  of  cos.  j8  :  1),  the  solutior 
of  the  above  question  immediately  suggests  the  following  property : — If  the  latera  reck 
and  eccentricities  of  two  confocal  ellipses  be  proportional,  the  angle  subtended  at  th( 
focus  by  lines  touching  one,  and  bounded  by  the  circumference  of  the  other,  will  b( 
constant. 


QUESTION  FOR  SOLUTION. 

47.  A  tourist  starting  from  Torquay  early  one  morning,  calculated  that  by  keeping 
up  the  same  uniform  rate  of  walking'  he  should  arrive  at  his  destination  at  noon ;  but 
when  he  had  been  on  the  road  an  hour  and  a  half,  he  slackened  his  speed,  and  still  pro- 
ceeding uniformly,  arrived  at  his  destination  at  half-past  twelve.  The  next  morning 
he  set  out  at  the  same  hour,  and  at  the  same  rate,  to  return  to  Torquay,  and  kept  up 
his  first  speed  for  an  hour  and  three  quarters  longer  than  on  the  preceding  day,  when 
he  slackened  it  in  the  same  ratio  as  before,  and  arrived  at  Torquay  at  a  quarter  past 
twelve.     At  what  o'clock  did  he  start  on  his  excursion  ? 
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97— French  Newspapers.  F.  J.— The  department  of 
French  papers  called  feuilleton,  was  introduced  about  the 
year  1800. 

98— French  Grammar.  J.  K.  P.— French  Grammar 
will  be  treated  of  in  the  Tutor  in  due  course.  The  pho- 
netic alphabet,  as  applied  to  French  and  German  by  A.  J. 
Ellis,  Esq.,  will  be  the  means  adopted  for  teaching  pro- 
nunciation. 

99 — Explosive  Liquid.  M.  S. — There  is  no  doubt  of  the 
discovery  of  such  compounds.  If  glycerin  be  treated  with 
a  mixture  of  nitric  and  sulphuric  acids  in  the  same  propor- 
tions as  in  preparing  gun-cotton,  a  liquid  results  which  is 
violently  explosive.    It  is  a  deadly  poison. 

100— Grammar.  W.  B.  J.— The  most  philosophical 
treatise  which  has  appeared  in  England,  is  that  contained 
in  Mr.  Harris's  Hermes.  The  paradoxical  opinions  of  Mr. 
Home  Tooke  are  ably  refuted  in  the  article  on  Grammar 
published  in  the  Encyclopaedia  Metropolitana.  The  vo- 
lume may  be  had  separately. 

101 — Bible  Society.  G.  R.  A. — This  society  was  esta- 
blished in  England  in  1804.  Its  earliest  promoters  were 
the  Rev.  Mr.  Charles  (of  Eala,  in  Wales);  Mr.  Hughes, 
a  Baptist  minister  of  Battersea;  the  Rev.  John  Owen,  of 
Fulham ;  and  the  Rev.  Dr.  Steinkoff,  minister  of  the  Savoy 
church,  Strand. 

102— Gland.  R.  K. — Gland,  in  Botany,  is  any  super- 
ficial callosity,  whether  of  a  secreting  nature  or  not. 
Glands  are  in  all  cases  formed  of  cellular  tissue,  and  are 
very  analogous  to  hairs,  from  which  they  differ  principally 
in  their  more  compound  structure,  and  in  having  their 
tissue  always  filled  with  secretion  of  some  kind. 

103— Ropy  Bread.  E.  A.— This  kind  of  bread,  which 
is  unpleasant  and  almost  useless,  is  not  unfrequent.  It 
occurs  at  times  throughout  a  whole  district,  and  when  it 
once  gets  into  a  bakehouse,  it  is  with  difficulty  expelled. 
Cast  away  all  the  old  materials  of  bread-making,  wash  all 
utensils,  tables,  troughs,  &c.  thoroughly,  and  use  every- 
thing clean  and  new.  The  peculiarity  is  due  to  the  ex- 
istence of  a  minute  fungus  in  the  dough. 

104— The  Port  of  Natal.  O.  P.— It  is  situated  on  the 
eastern  coast  of  Africa,  in  29  degrees  56  seconds  south 
latitude,  31  degrees  30  seconds  east  longitude.  The  har- 
bour is  formed  by  a  bay  at  the  mouth  of  the  river  Natal, 
but  the  entrance  is  obstructed  by  a  bar,  and  is  not  gene- 
rally accessible  to  vessels  drawing  more  than  nine  feet  of 
water.  The  port  is  frequented  chiefly  in  order  to  purchase 
the  teeth  of  the  hippopotamus. 

1Q5— The  Nemean  Games.  W.  R.— They  were  one  of 
the  four  great  national  festivals  of  the  Greeks,  and  derived 
their  name  from  Nemea,  a  village  in  the  north-eastern 
part  of  Argolis.  They  were  celebrated  under  the  presi- 
dency of  the  Corinthians,  Argives,  and  inhabitants  of 
Cle6nae;  but  in  later  times  they  appear  to  have  been 
entirely  under  the  management  of  the  Argives.  They  are 
said  to  have  been  celebrated  every  third  year. 

1 06— Millennium.  H.  E. — Millennium  is  a  Latin  word 
meaning  a  period  of  a  thousand  years,  and  applied  by 
ecclesiastical  writers  to  the  period  during  which  it  is  pre- 
dicted in  Scripture  that  the  Church  will  be  in  a  state  of 
extraordinary  prosperity,  and  which  is  to  be  preceded  by 
the  overthrow  of  her  enemies,  accompanied  at  its  com- 
mencement by  the  first  resurrection,  or  the  resurrection 
of  the  saints,  and  followed  by  the  destruction  of  Gog  and 
Magog,  and  the  general  judgment  (Rev.  xx.) 

107— The  Serpentine  and  the  Red  Sea.  A.  W.  E.— The 
vivid  colouration  of  the  water  of  the  Serpentine  is  due  to 
the  periodical  developement  of  a  minute  plant  of  the  algae 
tribe.  The  first  growth  of  this  plant  is  in  early  spring,  at 
the  bottom  of  the  water;  but,  towards  summer,  it  becomes 
diffused,  and  deeply  colours  the  liquid.  The  colour  of  the 
Red  Sea  is  due,  in  like  manner,  to  minute  confervse,  mil- 
lions of  which  are  diffused  through  the  water,  and  give  it 
its  peculiar  red  colour. 

108— Botany.  P.  P.— The  Manual  of  Botany  by  Pro- 
fessor Balfour  is  an  excellent  work ;  the  second  edition 
is  the  better  of  the  two,  some  of  the  classical  and  other 
errors  of  the  author  having  been  amended  by  the  editor  of 
the  re-issue.  It  is,  however,  to  be  regretted,  that  the 
Professor's  pedantic  displays  of  Hebrew,  &c,  were  not 
expunged  when  the  work  was  republished.  Several  pages 
are  occupied  by  matters  quite  uninteresting  to  the  ordinary 
student  of  botany;  nevertheless,  it  is  a  very  valuable 
work. 

109— Cypress.  K.  C— The  cupressus  funebris,  or  fune- 
brai  cypress,  has  only  been  recently  imported ;  it  is  a 
native  of  China,  and  is  mentioned  in  the  records  of  Lord 
Macartney's  embassy.  It  is  a  noble-looking  fir-tree,  about 
sixty  feet  in  height,  having  a  stem  as  straight  as  the 
Norfolk  Island  pine,  and  pendulous  branches  like  the 
weeping  willow.    It  is  peculiarly  adapted  for  plantation 


in  cemeteries,  and  is  very  hardy.  Specimens  of  the  tree 
may,  we  believe,  be  seen  in  the  Bagshot  nurseries  in 
Surrey. 

110— Escarpment.  T.  H. — When  strata  of  the  earth 
appear  to  have  been  broken,  and  one  portion  pushed  high 
above  the  level  of  the  earth,  with  a  steep  face,  an  escarp- 
ment is  said  to  be  formed.  In  such  cases  there  is  an 
abrupt  termination  of  certain  strata  and  subjacent  beds 
"crop  out"  underneath  them.  The  two  most  extensive 
lines  of  hill,  which  traverse  the  centre  and  the  south  of 
England,  are  formed  by  the  escarpments  of  the  oolite  and 
chalk  formations  respectively.  The  first  extends  through 
Yorkshire,  west  Lincolnshire,  Rutland,  Northampton, 
Warwick,  Gloucester,  Somerset,  and  Dorset;  the  other 
commences  in  Yorkshire,  rises  again  in  Norfolk,  and 
extends  through  Cambridge,  Hertford,  Bucks,  Oxfordshire, 
Berkshire,  Wiltshire,  and  Dorsetshire,  in  a  line  parallel 
to  the  former. 

1 1 1—  Nazarite  and  Nazarene.  A.  S.  &  O.  S.— The  word 
Nazarite  was  derived  from  the  Hebrew  word,  nazar— to 
separate,  and  signified  a  person  who  separated  himself, 
by  certain  distinctions  from  the  rest  of  the  community. 
(See  Numbers,  chap.  vi. )  The  chief  observances  of  the 
Nazarites  were,  to  abstain  from  wine,  to  allow  the  hair  to 
grow,  and  to  avoid  coming  in  contact  with  a  corpse.  The 
word  Nazarene  was  derived  from  the  town  of  Nazareth, 
and  was  a  term  of  reproach  applied  to  the  early  Christians, 
as  the  followers  of  Jesus  of  Nazareth.  In  the  east,  some 
communities  still  exist  who  retain  the  title  of  Nazarenes. 
The  Nazarenes  in  the  second  century  resembled  the 
Ebionites  in  their  creed  and  observances;  but  all  traces  of 
this  sect  are  said  to  have  been  lost  in  the  fifth  century. 
Their  principal  opinions  are  held  by  an  existing  sect. 

112— Space,  Size,  and  Matter.  W.  J.  D.— The  argu- 
ments of  Bishop  Berkeley  have  never  been  refuted,  and  it 
is  the  opinion  of  the  best  logicians,  that  the  line  of  reason- 
ing is  invincible.  In  answer  to  the  remarks  of  our  cor- 
respondent, we  may  observe,  that  we  have  not,  and  cannot 
have,  any  absolute  idea  of  size,  weight,  space,  or  similar 
things.  Our  conceptions  upon  all  such  subjects  are  only 
relative.  We  refer  them  to  scne  standard — as,  a  yard,  an 
inch,  an  ounce.  It  is  manifest,  that  if,  at  the  moment  we 
write,  everything  was  suddenly  made  a  million  times 
greater,  or  a  million  times  less,  we  could  not  possibly 
discover  the  change.  Persons  who  have  not  read  Berke- 
ley's argument  will  always  believe  that  it  is  very  absurd ; 
but  those  who  have  studied  it  can  come  to  no  other  con- 
clusion but  that  it  is  impossible  to  prove  its  falsity.  It 
remains  unrefuted. 

1 13— Flotsam,  or  Floatsam.  S.  T.— Flotsam,  or  Float - 
sam,  is  such  portion  of  the  wreck  of  a  ship  and  the  cargo 
as  continues  floating  on  the  surface  of  the  water.  Jetsam 
is  goods  which  are  cast  into  the  sea,  and  there  sink  and 
remain  under  water.  Ligan  is  goods  sunk  in  the  sea,  but 
tied  to  a  cork  or  buoy,  in  order  that  they  may  be  found 
again.— Flotsam,  jetsam,  and  ligan  belong  to  the  king,  or 
his  grantee,  if  no  owner  appears  to  claim  within  a  year 
after  they  are  taken  possession  of  by  the  persons  otherwise 
entitled.  They  are  accounted  so  far  distinct  from  legal 
wreck,  that  by  the  king's  grant  of  wreck,  flotsam,  jetsam, 
and  ligan  will  not  pass. — Wreck  is  frequently  granted  by 
the  king  to  lords  of  manors,  as  a  royal  franchise;  but,  if 
the  king's  goods  are  wrecked,  he  can  claim  them  at  any 
time,  even  after  a  year  and  a  day.  The  same  distinction, 
it  is  presumed,  would  prevail  with  respect  to  flotsam, 
jetsam,  and  ligan. 

114— Dead  Sea.  W.  W.  says  J.  H.  L.  (Appendix, 
par.  10)  will  find  some  valuable  information  on  the  sub- 
ject in  Lynch's  Narrative  of  the  American  Expedition  to 
the  Jordan  and  Dead  Sea,  where  is  also  an  analysis  of 
the  water.— H.  A.  H.  sends  the  following  analysis,  ex- 
tracted from  Stephens's  Travels  : — **  The  specific  gravity  of 
the  water  is  ascertained  to  be  1*211,  a  degree  of  density 
unknown  in  any  other  (fresh  water  being  T000) ;  and  it 
has  been  found  to  hold  in  solution  the  following  proportions 
of  salt  in  every  100  grains  of  water  :— 

Muriate  of  lime    3*920  grains. 

Muriate  of  magnesia 10-246      " 

Muriate  of  soda 10*360      " 

Sulphate  of  lime *54      " 

24-580 
An  analysis  by  Dr.  Marcet,  given  in  Bannister's  Survey  of 
the  Holy  Land,  exactly  agrees  with  this.    The  water  was 
brought  to  England  at  the  request  of  Sir  Joseph  Banks. 

1 15—  Sanscrit.  B.  T.— This  term  signifies  the  learned, 
or  scnolastic  language  of  Hindostan.  The  literal  meaning 
of  the  word  is  polished,  and  arose  from  the  peculiar  charac- 
ter of  the  language,  which  is  remarkable  for  its  obedience 
to  rule;  and  the  regularity  with  which  its  inflections  are 
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formed,  ft  is  to  be  doubted  whether  true  Sanscrit  was 
ever  colloquial.  (See  Schlegel's  theory  on  the  subject.) 
All  the  dialects  of  Hindostan  are  radically  connected  with 
it.  In  the  Hindoo  dramatical  compositions  the  gods  and 
saints  speak  in  Sanscrit— the  women,  henevolent  genii, 
&c,  speak  a  less  classical  dialect— while  the  devils  and 
lower  personages  have  their  speeches  set  down  in  a  more 
vulgar  Hindostanee.  Our  correspondent  is  referred  to 
the  writings  of  Sir  William  Jones,  in  the  Asiatic  Transac- 
tions ;  the  works  of  Professor  Wilson  and  the  two  Schlegels ; 
and  the  dissertations  of  Houghton,  Wilkins,  and  Bopp. 
See  also  Quarterly  Review,  vol.  xlv.,  where  it  is  stated 
that  recently  700  works  on,  and  translations  from,  the 
Sanscrit  have  appeared. 

1 X  6— Pronunciation— Indistinctness.  R.  G.— One  great 
cause  of  indistinctness  in  reading,  is  sinking  the  sound  of 
some  of  the  final  consonants  when  they  are  followed  by 
words  beginning  with  vowels,  and  in  some  cases,  where  the 
following  word  begins  with  a  consonant.  A  common  fault 
in  reading  and  speaking,  is  to  pronounce  the  word  and 
like  the  article  an.  Example  :— "  dog  an  cat,"  instead  of 
"dog  and  cat."  "Men  an  money,"  instead  of  "men 
and  money."  This  fault  is  most  offensive  to  the  educated 
ear,  if  it  is  committed  when  the  following  word  com- 
mences with  a  vowel  of  the  same  sound,  as  in  the  sentence, 
"  question  an  answer,"  instead  of  "  question  and  answer ;" 
or,  "  he  ate  pears  an  apples,  an  an  egg,"  instead  of  "  he 
ate  pears  and  apples,  and  an  egg."  In  some  parts  of  the 
kingdom  the  final /is  dropped,  especially  before  words  be- 
gining  with  th.  The  word  with  before  th  is  also  frequently 
slurred  in  a  manner  which  gives  much  indistinctness  to 
utterance.  In  reading  or  speaking  in  large  rooms,  dis- 
tinctness is  secured  only  by  the  slow  utterance  of  words, 
between  each  of  which  there  should  be  a  perceptible  in- 
terval. 

117- Trial  by  Jury.  E.  E.  C— The  etymological  deri- 
vation of  the  word  is  the  Latin  juro,  I  swear.  Inquiry 
into  facts  on  behalf  of  the  crown  by  means  of  juries  was 
frequent  in  England  long  before  trial  by  jury  was  used  for 
judicial  purposes.  It  has  been  urged  that  the  present 
kind  of  juries  are  the  same  functionaries  as  the  dikastai 
of  the  Athenians,  and  the  judices  of  the  Romans.  We 
think  it  likely  that  the  form  of  trial  was  derived  from  the 
Normans.  (See  Edinburgh  Review,  vol.  xxxi.  p.  115.)  The 
trial  by  wager  was  a  totally  different  institution,  and  so 
was  the  trial  per  pares  in  the  county  courts.  Though  there 
are  some  traces  of  the  trial  by  jury  in  the  four  reigns 
■which  immediately  succeeded  the  Norman  Conquest,  it 
•was  not  till  a  century  later  that  this  institution  became 
permanently  established,  and  reduced  to  a  regular  system. 
At  the  end  of  the  13th  century  the  trial  by  jury  in  criminal 
cases  had  become  common.  "  Introduced  originally  as  a 
matter  of  favour  and  indulgence,  it  gained  ground  with 
advancing  civilization,  gradually  superseding  the  more 
ancient  and  barbarous  customs  of  battle  ordeal  and  wager 
of  law,  until  it  became,  both  in  civil  and  criminal  cases, 
the  ordinary  mode  of  determining  facts  for  judicial  pur- 
poses." Blackstone,  in  his  Commentaries,  confounds  "trial 
by  peers,"  mentioned  in  Magna  Charta,  with  the  "trial  by 
jury,"  a  totally  distinct  institution. 

1 1 8— Paternoster  Row.—H.  P.  M.  sends  us  the  follow- 
ing from  Hogg's  Instructor : — "  The  origin  of  this  name  is 
ascribed,  with  undoubted  accuracy,  to  the  fact  of  its  being 
the  residence  of  men  following  the  trade  of  bead-makers 
for  rosaries,  and  also  writers  of  the  Creed,  Lord's  Prayer 
(or  Pater-noster),  &c.  Rosaries  were  strings  of  beads 
(made  of  gold,  silver,  wood,  and  other  materials)  sus- 
pended round  the  neck,  which  the  wearer  counted  one  by 
one  for  each  Pater-noster,  &c.  he  recited ;  and  knew,  when 
be  had  told  all  his  beads,  that  he  had  consequently  repeated 
the  quantum  of  prayers  enjoined  by  the  church,  or  by  his 
own  voluntary  vows.  *  *  *  Rosaries  and  Pater-nosters 
seem  to  have  been  convertible  terms  for  these  chaplets, 
for  Stowe  quotes  a  document  of  the  time  of  Henry  IV.,  in 
■which  mention  is  made  of  one  Robert  Nikke,  '  Pater- 
noster-maker and  citizen.'  Along  with  the  Pater-noster 
the  salutation  to  the  Virgin,  of  *  Ave  Maria,'  was  fre- 
quently repeated.  Hence,  then,  we  have  the  origin  of 
Paternoster  Row,  Ave  Maria  Lane,  and  Amen  Corner. 
The  reason  why  this  particular  locality  was  chosen  by  the 
congregated  rosary  makers,  &c,  was  very  probably  on 
account  of  its  contiguity  to  St.  Paul's,  as  it  offered  a  site 
well  adapted  for  the  sale  of  chaplets  and  religious  manu- 
scripts, or  texts  and  missals,  to  the  devotees  who  flocked 
thither.  *  *  *  The  earliest  positive  mention  of  Pater- 
noster Row  itself  appears  to  have  been  in  the  fortieth  year 
of  the  reign  of  Edward  III.,  when  Chesnut  Convent  had 
tenements,  &c.  there." 

1X9— The  fineat  St.  Bernard.  H.JBL— The  Great  St. 
Berniurd  is  one  of  the  chief  mouatain-ipaases  in  the  Pen- 


nine Alps,  between  the  Swiss  Valais  and  Piedmont.  This 
pass,  which  is  rather  more  steep  and  difficult  on  the  Swiss 
than  on  the  Italian  side,  is  only  practicable  the  whole  way 
for  mules  and  pedestrians.     The  most  elevated  part  of  the 

Eassage  of  the  St.  Bernard  is  a  long  and  narrow  valley,  the 
ottom  of  which  is  occupied  by  a  lake.  The  height  of  this 
valley  above  the  level  of  the  6ea  is  stated  at  8,200  English 
feet.  At  the  eastern  extremity  of  the  lake,  which  is  frozen 
over  during  eight  or  nine  months  of  the  year,  stands  the 
celebrated  Hospice,  or  monastery  of  St.  Bernard;  and  at 
the  other  end  of  the  lake  there  is  a  small  level  space, 
called  the  plain  of  Jupiter,  where  in  ancient  times  there 
stood  a  temple  of  that  god,  and  probably  a  house  of  refuse, 
built  by  the  Romans.  From  the  temple  the  mountain  de- 
rived its  name,  it  being  anciently  called  Mount  Jovis, 
which  was  corrupted  into  Mount  Joux;  andjt  bore  the 
latter  name  until  the  celebrity  of  the  hospice,  which  was 
built  here  by  St.  Bernard,  about  a.d.  9C2,  gave  it  a  new 
and  a  Christian  designation.  The  monks  of  St.  Bernard 
are  of  the  order  of  St.  Augustin.  Considerable  landed 
property  was  once  attached  to  this  humane  and  useful  es- 
tablishment, but  it  now  mainly  depends  on  annual  allow- 
ances made  by  the  Swiss  and  Piedmontese  governments, 
and  on  voluntary  donations  of  private  individuals  and  rich 
travellers.  It  extends  relief  and  eleemosynary  hospi- 
tality ( when  needed ) ,  to  all  classes  and  conditions  of  men ; 
and  the  Protetant  Swiss  contribute  as  readily  to  it  as  the 
Catholic  Italians.  The  exertions  of  these  monks  to  rescue 
lost  travellers  from  the  snow  and  the  avalanche,  and  the 
stories  of  their  dogs,  are  well  known.  The  monastery  of 
the  Great  St.  Bernard  is  the  most  elevated  fixed  habita- 
tion in  Europe,  and  close  upon  the  limits  of  perpetual 
snow.  Tremendous  rocks  and  peaks  rise  above  it,  to  the 
height  of  4,240  feet.  A  meterological  register  is  kept  by 
the  monks. 

120— Family  of  the  "  Fuggers."  W.  F.— This  noble 
family,  whose  founder  was  John  Fugger,  a  weaver,  resided 
in  a  small  village  near  Augsburg.  His  eldest  son,  John, 
likewise  a  weaver,  obtained,  by  marriage,  the  rights  of  a 
citizen  of  Augsburg,  and  carried  on  a  linen  trade  in  that 
city,  then  an  important  commercial  place.  He  died  in 
1409.  His  eldest  son,  Andrew,  acquired  such  great  wealth, 
that  he  was  called  the  rich  Fugger.  He  died  without  issue ; 
and  his  three  nephews,  Ulrich,  George,  and  James,  mar- 
ried ladies  of  noble  families,  and  were  raised  to  the 
rank  of  nobles  by  the  emperor  Maximilian.  Under  the 
emperor  Charles  V.  this  family  rose  to  its  highest  splen- 
dour. When  Charles  held  the  memorable  diet  at  Augs- 
burg, in  1530,  he  lived  for  a  year  and  a  day  in  Anthony 
Fugger's  splendid' house  near  the  wine  market.  The 
emperor  derived  considerable  pecuniary  aid  from  him,  and, 
in  return,  raised  him  and  his  brother  Raimond  to  the 
dignity  of  counts  and  bannerets,  invested  them  with  the 
estates  of  Kirchberg  and  Weissenhorn,  and  granted  them, 
letters  giving  them  princely  privileges,  and  the  right  of 
coining  money.  Anthony  left  at  his  death  6,000,000  gold 
crowns,  besides  jewels,  and  other  valuable  property,  and 
possessions  in  all  parts  of  Europe  and  the  Indies.  It  was 
of  him  that  the  emperor  Charles,  when  viewing  the  royal 
treasure  at  Paris,  exclaimed,  "  There  is  at  Augsburg  a 
linen  weaver,  who  could  pay  as  much  as  this  with  his  own 
gold."  And  it  was  he,  also,  who  did  one  of  the  most 
graceful  and  princely  courtesies  on  record,  as  the  follow- 
ing anecdote  will  show  :— When  Charles  V.  returned  from 
Tunis,  and  paid  Anthony  a  visit,  the  latter  produced  the 
emperor's  bond  for  an  immense  sum  of  money  with  which 
he  had  supplied  him ;  and,  on  a  fire  made  of  cinnamon 
wood  which  had  been  lighted  in  the  hall,  he  nobly,  though 
somewhat  ostentatiously,  made  a  burnt-offering  of  it  to  his- 
imperial  visitor.  "  This  noble  family,"  says  the  Mirror  of 
Honour,  "contained,  in  five  branches  (liil9),  47  counts 
and  countesses,  and,  including  the  other  members,  young 
and  old,  about  as  many  persons  as  the  year  has  days." 
Even  while  counts,  they  continued  to  pursue  commerce, 
and  their  wealth  became  such,  that,  in  94  years,  they 
bought  real  estate  to  the  amount  of  941,000  florins,  and,  in 
1762,  owned  two  counties,  six  lordships,  and  57  other 
estates,  besides  their  houses  and  lands  in  and  around 
Ausgburg.  They  had  collections  of  rich  treasures  of  art 
and  rare  books.  Painters  and  musicians  were  supported, 
and  the  arts  and  sciences  were  liberally  patronised  by 
them.  Their  gardens  and  buildings  displayed  good  taste, 
and  they  entertained  their  guests  with  regal  magnificence. 
But  while  the  industry,  the  prudence,  the  honours,  and 
the  influence  of  the  Fugger  family  is  mentioned,  we  ought 
also  to  state,  that  these  were  equalled  only  by  their 
unbounded  charity  and  their  zeal  to  do  good.  In 
acts  of  private  benevolence,  and  in  the  foundation  of 
hospitals,  schools,  and  charitable  institutions,  they  were 
unrivalled. 
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CHAPTER  VII. 

SOUTHERN   EUItOPE  —  SPAIN  AND   PORTUGAL, 
ITALY,  AND  THE  ORIENTAL  PENINSULA. 

312.  Southern  Europe  comprises  Spain 
and  Portugal,  the  Republic  of  Andorre,  Sar- 
dinia, the  Kingdom  of  Naples  or  of  the  Two 
Sicilies,  Grand  Duchy  of  Tuscany,  Duchies  of 
Lucca,  of  Parma  and  Placentia,  and  of  Mo- 
dena,  the  Principality  of  Monaco,  the  Repub- 
lic of  San  Marino,  the  Principalities  of  Servia, 
"Wallachia,  and  Moldavia,  the  Ionian  Islands, 
Greece,  and  Turkey. 

313.  The  countries  classed  under  this  division  pos- 
sess many  marked  characteristics  in  common.  Their 
surface  is  generally  mountainous;  the  proportion  of 
coast  territory  is  large,  and  the  climate  very  warm. 
Nearly  all  have  suffered,  or  still  suffer,  under  despot- 
ism of  one  kind  or  another  ;  and,  consequently,  in  no 
instance  are  their  natural  advantages  yet  developed  as 
they  might  be.  Southern  Europe  may  be  considered 
in  two  parts  ;  the  first,  or  peninsular  part,  comprising 
the  Iberian,  cr  Spanish  peninsula ;  and  the  second,  or 
continental  portion,  comprehending  Italy,  and  the 
oriental  extremity.  The  mountains,  rivers,  &c,  of 
these  two  parts  are  quite  distinct  and  unconnected. 

314.  The  Iberian  Peninsula,  containing 
the  kingdoms  of  Spain  and  Portugal  and  the 
little  state  of  Andorre,  lies  at  the  mouth  of  the 
Mediterranean,  with  a  sea  boundary  on  all 
sides  except  where  it  is  joined  to  France. 
315.  Spain,  the  largest  of  its  three  states,  has  lost  the  greater  part  of  her  colonial 
possessions,  though  she  still  retains  rich  territories  in  Africa,  America,  and  Oceania. 
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In  Europe,  her  only  external  possessions  are  the  Balearic  Isles  in  the  Mediterra- 
nean. The  government  is  a  limited  monarchy,  and  the  State  religion  is  the  Roman 
Catholic. 

316.  The  surface  of  Spain  is  mountainous.  The  interior  presents  an  extensive 
plateau  (78),  occupying  the  provinces  of  Old  and  New  Castile.  Its  height  averages 
from  2,000  feet  on  the  south,  to  3,000  on  the  north  border.  The  mountains  form  five 
well-marked,  and  nearly  parallel  ranges,  united  on  the  east  by  one  cross  range. 

(1.) — The  Pyrenees  extend  along  the  northern  border,  and  divide  Spain  from  France.  Their 
average  height  is  from  7,000  to  9,000  feet.     Highest  points,  Maladetta  (11,426),  Mont  Perdu  (1*1,170). 

(2.)— The  Castilian  mountains,  separating  the  basins  of  the  Douro  and.  Tagus.  Average 
height,  4,000  to  5,000  feet. 

(3.) — The  mountains  of  Toledo,  between  the  Tagus  and  Guadiana.  Average  height,  2,000  to 
3,000  feet. 

(4.)— The  Sierra  Morena  (Black  mountains),  between  the  Guadalquivir  and  Guadiana. 
Average  height,  3,000  to  4,000. 

(5.)— The  Sierra  Nevada  (Snowy  mountains),  along  the  southern  coast.  Average  height, 
6,000  to  9,000.     Highest  points,  Mulhacen  (11,057),  Veleta  (11,389). 

(6.)— The  Celtiberian  range,  running  nearly  north  and  south,  crosses  and  unites  the  eastern 
extremities  of  the  four  last  ranges  to  the  Pyrenees.  Average  height,  4,000  to  6,000.  Highest  point, 
Pena  de  Penaranda,  (10,998). 

317.  The  higher  grounds  on  the  mountain  ranges  and  plateaus,  are,  in  many  parts,  entirely  barren 
and  sterile.  The  valleys,  and  the  lower  lands  along  the  eastern  and  southern  coasts,  are  very  rich 
and  fertile,  though  as  yet  most  imperfectly  cultivated. 

318.  The  rivers  of  Spain  are  the  Ebro,  Xucar,  and  Segura,  falling  into  the 
Mediterranean;  and  the  Guadalquivir,  Guadiana,  Tagus,  Douro,  and  Minho, 
falling  into  the  Atlantic.  Of  the  four  last,  the  upper  courses  only  belong  to  Spain,  the 
lower  parts  being  in  Portugal. 

319.  The  climate  of  Spain  is,  from  the  southern  position  of  the  country,  very 
warm.  The  high  lands  suffer  greatly  from  want  of  water  during  the  summer,  but  along 
the  coast  this  want  is  less  felt. 

320.  Madrid,  the  capital  of  Spain,  has  about  230,000  inhabitants.  It  is  situated  on  a  barren 
sandy  plain,  in  the  centre  of  the  kingdom;  has  many  fine  buildings  and  institutions,  but  is  dull  and 
gloomy.  Barcelona  (120,000)  is  the  chief  port  of  Spain.  Valencia  (66,000),  Alicant  (25,000), 
Malaga  (52,000),  are  the  other  principal  ports  on  the  Mediterranean.  Cadiz  (53,000),  Corunna 
(23,000),  are  the  most  noted  ports  on  the  Atlantic.  Saragossa  (43,000),  on  the  Ebro,  noted  for  its 
brave  resistance  to  the  French  armies;  Murcia  (36,000)  on  the  Segura,  Seville  (91,000)  and  Cor- 
dova (57,000)  on  the  Guadalquivir,  Granada  (80,000)  on  a  tributary  of  this  river,  are  the  other 
principal  cities.  The  last  two  are  especially  celebrated  for  their  Moorish  remains.  Nearly  all  these 
cities  have  declined  very  much  in  the  number  of  their  inhabitants. 

321.  The  mineral  wealth  of  Spain  is  immense : — Mercury,  Lead,  Iron,  Copper,  and  other  metals, 
are  found  there  in  abundance.  There  are  large  beds  of  Coal,  and  Sulphur  is  obtained  in  considerable 
quantities. 

322.  We  have  already  mentioned  the  richness  of  the  soil.  This,  with  the  brilliant  climate, 
would,  under  proper  culture,  render  the  agricultural  produce  immense.  Grain,  Hemp,  and  Flax,  the 
Vine  and  the  Olive,  flourish  everywhere.  Rice  is  grown  on  the  eastern  coast ;  Cotton,  and  even 
Sugar,  on  the  south.  Spain  has  always  been  noted  for  its  fine  Merino  wool,  coming  principally  from 
the  northern  provinces.     Silk  is  also  extensively  produced. 

323.  The  manufactures  of  Spain  are  of  small  importance.  Those  of  leather,  cloth, 
and  arms,  are  the  most  valuable.  The  want  of  good  roads  operates  most  injuriously 
upon  all  branches  of  industry. 

324.  Spain  was  ruined  when  the  discovery  of  America,  by  pouring  its  vast  produce  of  gold  and 
silver  into  the  country,  led  the  inhabitants  to  despise  the  natural  advantages  of  their  own  land. 
As  soon  as  these  countries  shook  off  the  Spanish  yoke,  Spain  sank  to  the  lowest  possible  position.  At 
present,  the  inefficiency  of  the  government,  the  continual  civil  wars  and  dissensions,  and  the  remains 
of  pride  and  prejudice  in  the  people,  keep  Spain  in  the  background;  but  if,  by  perseverance,  these 
are  overcome,  her  own  natural  wealth,  her  fine  position,  extensive  coast  line,  and  brilliant  climate, 
will  raise  her  once  more  to  a  very  high  rank  in  the  scale  of  nations. 

325.  The  principal  exports  are  wines,  brandy,  oil,  wool,  fruits,  cork,  mineral  pro- 
duce, fish,  and  silk.     The  imports  are  too  general  to  allow  of  any  being  particularised. 
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326.  The  small  islands  termed  the  Balearic  isles  have  nothing  remarkable  except 
the  fine  harbour  of  Port  Mahon,  in  Minorca. 

327.  The  State  revenue  of  Spain  is  about  £12,000,000.  The  army  numbers  90,000  men;  and 
the  fleet,  once  so  powerful,  consists  now  of  2  ships  of  the  line,  5  frigates,  20  smaller  vessels,  15 
steamers,  carrying  in  all  about  720  cannon. 

328.  On  the  south  coast  of  Spain,  on  a  narrow  promontory  at  the  entrance  of  the  Mediterranean, 
is  Gibraltar,  one  of  the  strongest  fortresses  in  the  world.     It  belongs  to  the  English. 


SPANISH  COSTUMES. 

329.  The  line  of  separation  between  Spain  and  Portugal  is  wholly  arbitrary,  and 
unmarked  by  any  special  natural  features. 

330.  Portugal  has  no  possessions  in  Europe,  but  she  has  considerable  territories 
in  Asia,  Africa,  and  America,  though  her  most  extensive  colonies  have  freed  themselves 
from  her  control. 

331.  The  government  is  a  limited  monarchy.  The  Roman  Catholic  is  the  State 
religion,  and  until  recently  no  toleration  was  allowed  to  those  professing  other  creeds. 

332.  The  mountains  are  merely  the  continuations  of  the  Castilian  range,  the  moun- 
tains of  Toledo  and  the  Sierra  Morena  of  Spain  (316).  The  most  important  rivers,  the 
Minho,  Douro,  Tagus,  and  Guadiana,  have  their  upper  courses  in  Spain  (318).  The 
Mondego  rises  in  Portugal. 

333.  The  soil,  character  of  the  country,  .productions,  and  manners  of  the  people, 
closely  resemble  those  of  Spain,  but  the  two  nations  hate  each  other  thoroughly.  From 
its  more  western  position,  Portugal  has  its  climate  more  moist  than  that  of  Spain,  and 
hence  the  country  is  more  luxuriant  and  pleasing. 

334.  Lisbon,  the  capital,  at  the  mouth  of  the  Tagus,  contains  upwards  of  270,000  inhabitants. 
It  has  suffered  severely  from  earthquakes.  Oporto,  at  the  mouth  of  the  Tagus,  with  80,000  inha- 
bitants, is  the  centre  of  the  wine  trade. 

335.  The  commerce  of  Portugal,  once  very  great,  has  greatly  decayed.  The  productions  are 
much  the  same  as  those  of  Spain.  Wine,  Dried  Fruits,  Oil,  and  Salt,  are  the  principal  exports.  The 
same  causes  which  have  operated  and  still  operate  to  retard  the  progress  of  Spain  are  scarcely  less 
active  in  Portugal. 
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336.  The  State  revenue  of  Portugal  is  about  £3,000,000.  The  army  numbers  about  28,090  men, 
of  whom  about  two-thirds  are  in  actual  service.  The  naval  force  consists  of  2  ships  of  the  line,  6 
frigates,  and  2S  other  vessels,  mounting  in  all  about  800  cannon. 

337.  The  Republic  of  Andorre,  situated  in  the  middle  of  the  range  of  the  Pyre- 
nees, comprises  three  valleys  only,  containing  the  town  of  Andorre  and  several  small 
villages,  the  inhabitants  of  which  are  principally  occupied  in  the  manufacture  of  iron. 
It  is  an  independent  state,  having  a  republican  government. 

338.  The  mountains  of  the  continental  part  of  Southern  Europe  form  three  systems. 

(1.)— The  Apennines,  branching  from  the  western  extremity  of  the  Alps,  and  running  south- 
east along  the  centre  of  Italy.     Average  height,  4,000  to  5,000  feet. 

(2.)— The  Dinaric  Alps,  which  form  the  southern  branch  of  the  Alpine  system  of  Central 
Europe,  run  eastward  to  form  a  continuous  range  with  tbe  Balkan  mountains,  extending  through 
Turkey  to  the  Black  Sea.  Average  height,  3,000  to  5,000  feet.  A  northern  offshoot  conneets  this 
range  with  the  Carpathians  (178). 

(3.) — The  Pindus  mountains  form  a  southern  branch  from  the  Balkan,  and  extend  through 
Western  Turkey  into  Greece. 

339.  This  division  of  Europe  has  no  river  of  importance  in  a  geographical  point 
of  view. 

340.  The  kingdom  of  Sardinia  consists  of  the  line  country  of  Piedmont,  the  ter- 
ritory of  Genoa,  Savoy  a  rugged  and  mountainous  district — all  lying  to  the  south  of 
Switzerland — and  the  island  of  Sardinia,  in  the  Mediterranean. 

341.  Piedmont  forms  a  rich  plain,  abundantly  watered  by  the  upper  sources  of  the 
Po.  The  remainder  of  the  kingdom  is  mountainous  and  less  rich.  Sardinia  contains 
many  districts  of  marshland,  which  are  very  unhealthy  during  the  hot  weather. 

342.  Turin,  the  capital  (in  Piedmont),  contains  nearly  120,000  inhabitants.  Genoa,  on  the 
gulf  of  that  name,  with  more  than  115,000  inhabitants,  is  the  centre  of  trade.  Cagliaiu  is  the  capital 
and  centre  of  trade  of  the  island  of  Sardinia. 

343.  The  government  is  an  absolute  monarchy,  and  the  religion  is  the  Roman 
Catholic. 

344.  Sardinia  has  considerable  mineral  wealth,  but  the  most  important  products  are  Silk,  Wine, 
Oil,  Hemp,  Rice,  and  Fruits.  The  island  of  Sardinia  carries  on  extensive  fisheries  for  fish  and  Coral. 
The  manufactures  are  numerous,  but,  except  those  of  silks  and  velvets,  not  important. 

345.  The  revenue  exceeds  £3,000,000,  and  the  army  in  time  of  peace  numbers  38,000.  The 
fleet  consists  of  4  frigates  and  56  smaller  vessels,  mounting  in  all  900  cannon. 

346.  Italy,  south  of  the  river  Po,  contains  the  ollowing  states,  of  which  the 
principal  political  peculiarities  are  expressed,  for  the  sake  of  brevity,  in  a  table. 


States  of  the  Church     

Government. 

Revenue. 

Army. 

Abs.  Mon. 
Abs.  Mon. 
Lim.  Mon. 
Lim.  Mon. 
Lira.  Mon. 
Abs.  Mon. 
Abs.  Mon. 
Republic. 

1,800,000 

4,400,000 

1,000,000 

68,000 

250,000 

200,000 

4,800 

2,000 

19,000 

49,000 

11,500 

800 

3,300 

3,500 

none. 

Kingdom  of  the  Two  Sicilies     

Tuscany 

Lucca    

Parma  

Modena 

Monaco    

San  Marino     

347.  A  large  proportion  of  the  surface  in  Italy  is  mountainous,  while  on  each  side 
of  the  central  chain  (338)  the  most  rich  and  fertile  plains  extend  to  the  coast.  Much  of 
the  mountain  land  is  available  for  pastures,  especially  during  the  summer  months,  when 
the  heat  in  the  plains  is  excessive;  and  on  the  warmer  slopes  the  vine  and  olive  flourish 
luxuriantly.     The  plain  land  is  in  great  part  highly  productive. 

348.  The  rivers  of  Italy,  owing  to  the  narrow  space  of  land  on  each  side  of  the 
mountains,  are  all  small.  The  Tiber  is  celebrated  from  its  connexion  with  some  of 
the  most  interesting  events  of  classical  history. 

349.  On  the  western  coast,  between  the  rivers  Arno  and  Volturno,  occur  the  " Maremme"  or 
Marshes,  which,  during  the  hot  weather,  are  remarkably  unhealthy.     Indeed,  it  is  said  that  at  such 
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times  one  night's  exposure  to  the  "malaria,"  or  exhalations  from  these  marshes,  often  proves  fatal  to 
the  unwary  traveller. 

350.  In  Southern  Italy  and  Sicily,  we  have  one  of  the  most  highly  volcanic  regions  on  the  globe. 
Vesuvius  near  Naples,  and  Etna  on  the  eastern  coast  of  Sicily,  have  attained  a  fearful  celebrity 
from  their  tremendous  and  destructive  eruptions. 

351.  In  the  same  districts,  during  the  month  of  July,  the  "Sirocco" — a  wind  so  hot  and 
burning  as  to  cause  great  inconvenience,  and  sometimes  illness — frequently  blows.  Its  source  is  to  be 
found  probably,  in  the  burning  deserts  of  the  Sahara  in  Africa,  and  in  the  dry  heated  rocks  of  Sicily. 

352.  Rome,  on  the  Tiber,  the  capital  of  the  States  of  the  Church,  and  the  residence  of  the  Pope, 
the  sovereign  of  those  states,  is  still  a  noble  city,  though  greatly  fallen  from  her  early  magnificence. 
The  population  is  about  153,000.  Naples,  the  capital  of  the  kingdom  of  the  Two  Sicilies,  is  the 
most  beautiful  city  in  the  world.  Its  population  is  about  380,000.  Palermo,  the  chief  town  in  the 
island  of  Sicily,  which  forms  part  of  this  kingdom,  has  140,000  inhabitants.  Messina  (90,000)  is  the 
chief  port  of  Sicily.  This  city,  and  Catania,  have  suffered  severely  from  earthquakes  and  volcanic 
eruptions.  Florence  (110,000)  is  the  capital  of  Tuscany.  Leghorn  (Livorno),  (80,000),  is  the  prin- 
cipal seaport  of  Italy.  Lucca  (28,000)  is  the  capital  of  the  duchy  of  that  name.  Parma  (45,000) 
and  Placentia  (34,000)  are  the  chief  cities  in  the  duchy  of  Parma.  This  duchy,  since  the  death  of 
the  late  arch-duchess,  Maria  Louisa,  forms  part  of  the  territories  of  Lucca.  Modena  (31,000)  is  the 
chief  city  of  the  Duchy  of  Modena.  Men  ton  a  (3,300)  and  San  Marino  (900)  are  the  capitals  of  the 
last  two  little  states. 

353.  The  mineral  produce  of  Italy  consists  of  Marble,  Alum,  Sulphur,  and  Cements,  with  some 
Iron  and  Coal.  The  agricultural  produce,  which  is  the  most  important  source  of  profit,  comprises  Wine, 
Oil,  Silk,  Grains,  Rice  and  (in  Sicily)  some  Sugar.  Large  numbers  of  cattle  and  sheep  are  bred. 
The  seas  yield  fish  in  abundance,  and  Coral.  Manufactures  have  been  neglected,  but  are  now 
reviving  ;  those  of  Tuscany  and  Lucca  taking  the  highest  place. 

354.  Italy  has  always  been,  and  continues  even  now,  though  fettered  by  the  chains 
of  superstition  and  prejudice,  peculiarly  the  land  of  Art,  Poetry,  and  Science.  If  we 
seek  the  causes  of  this,  we  find  them  in  the  natural  characters  of  the  country.  The 
highly  fertile  soil  returned  an  abundant  harvest  to  a  small  amount  of  labour ;  the  bril- 
liant climate  rendered  unnecessary  those  great  cares  for  shelter  and  protection,  which 
occupy  the  inhabitants  of  colder  regions — while  yet  the  heat  was  not  so  great  as  to  ener- 
vate and  enfeeble  the  physical  powers.  The  consciousness  of  superiority,  which  existed 
in  past  times,  and  the  present  venerated  remembrance  of  superiority  departed,  removed 
all  fear  of  external  interference  or  opposition.  Men's  minds  were  thus  left  to  occupy 
themselves  freely  in  their  own  workings.  They  sought  an  object  which  the  beauties  of 
their  country  supplied,  and  were  hence  led  to  the  study  of  nature — and  therefore,  of  all 
that  is  sublime,  beautiful,  and  true. 

355.  The  islands  of  Gozo  and  Malta,  with  the  islets  of  Comino  and  Cominotto,  to  the  south 
of  Sicily,  belong  to  Great  Britain.  Malta  is  very  strongly  fortified,  and  possesses  excellent  accom- 
modations for  shipping.  The  possession  of  this  stronghold,  serving  as  a  rendezvous  and  magazine 
for  naval  stores,  gives  Britain  immense  power  in  controlling  the  navigation  of  the  Mediterranean. 
Elba,  an  island  on  the  coast  of  Tuscany,  the  residence  of  Napoleon  on  his  first  abdication,  is  noted 
for  its  iron  ores.  Between  the  isle  of  Pantellaria  and  Sicily,  Graham  Island,  a  volcanic  mass,  ro:>e 
suddenly  from  the  sea  in  1831,  (chap,  iii.)     It  has  long  since  disappeared. 

356.  The  principalities  of  Servia,  Wallachia,  and  Moldavia,  lie  between  the 
south-east  frontier  of  the  Austrian  empire,  and  Turkey.  They  border  the  lower  course 
of  the  Danube;  Wallachia  and  Moldavia  on  the  north,  and  Servia  on  the  south 
bank. 

357.  They  anciently  formed  part  of  the  Turkish  empire ;  but  the  only  evidence  of  the  control 
of  Turkey  now  remaining,  consists  in  the  payment  by  each  state  of  a  fixed  "amount  of  tribute  to  the 
Sultan.  In  their  choice  of  a  ruler,  form  of  government,  and  commercial  relations,  they  are  free  and 
unfettered.  The  government  of  each  state  is  a  limited  monarchy.  The  reigning  prince  is  styled 
"  Hospodar."     The  inhabitants  are  principally  attached' to  the  Greek  Christian  Church. 

358.  These  countries  are  watered  by  the  numerous  tributaries  of  the  Danube. 
Moldavia  and  Wallachia  are  flat,  excepting  near  the  range  of  the  Carpathians,  which 
divides  them  from  Austria.     Servia  is  more  diversified  and  mountainous. 

359.  The  inhabitants  are  chiefly  occupied  in  agriculture,  though  theie  are  manufactures  of 
carpets,  woven  goods,  leather,  and  arms.  The  Vine  is  cultivated  ;  and  Maize,  Millet,  Rice,  Tobacco, 
and  even  Cotton,  are  grown  (104).  The  mineral  products  might  be  rendered  extremely  valuable. 
Owing  to  the  inland  position  of  these  countries,  and  the  little  care  taken  in  draining  and  cultivation, 
the  extremes  of  heat  and  cold  are  felt  severely  (101). 
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3G0.  The  exports  are  limited  to  cattle,  and  agricultural  products. 

361.  The  republic  of  the  Ionian  Islands  forms  a  small  state  under  the  protection 
of  Great  Britain.  The  principal  islands  are  Corfu,  Santa  Maura,  Cepiialonia, 
Ithaca,  Zante,  Cerigo,  and  Paxo.  These,  with  numerous  small  islets,  form  a  group 
bordering  the  western  coast  of  Greece  and  Albania. 

362.  An  English  commissioner,  and  some  British  troops,  are  always  stationed  in  these  islands; 
hut  the  government  is  entirely  in  the  hands  of  the  native  senate  and  president.  The  religion  of  the 
Greek  Christian  Church  is  generally  professed. 

363.  The  surface  is  rugged,  and  highly  picturesque.  The  soil  is  fertile,  though  the  want  or 
water  is  often  severely  felt.  The  climate  is  fine,  but  extremely  hot  in  summer.  Oil,  Silk,  Wine,  and 
the  small  grapes,  which,  when  dried,  are  known  by  us  as  "  Currants,"  are  the  most  important  produc- 
tions. The  inhabitants  are  ingenious  and  active ;  and,  under  the  protection  of  England,  the  condition 
of  the  islands  is  improving  rapidly.     The  State  revenue  amounts  to  about  £125,000. 

364.  The  kingdom  of  Greece  dates  its  modern  existence  only  from  the  year 
1829.  It  comprises  the  extremity  of  the  promontory  of  ancient  Greece,  south  of 
the  Gulfs  of  Aria  and  Volo,  the  peninsula  of  Morea,  the  island  of  Eubcea  or 
Negropont,  and  the  Archipelago  (71)  of  the  Cyclades. 

365.  Tl»e  government  is  a  limited  monarchy;  and  the  religon  is  that  of  the  Greek 
Christian  Church.  The  inhabitants  are  not  wanting  in  intelligence  or  activity,  though 
long  subjection  to  the  tyranny  and  oppression  of  Turkey  lowered  and  degraded  their 
minds,  and  taught  them  treachery  and  deceit.  Under  a  free  government,  every 
improvement  may  be  hoped  for. 

366.  The  mountains  in  Greece  form  the  termination  of  the  Pindus  range,  or 
southern  offshoot  of  the  Dinar ie  Alps  (338).  They  attain  their  highest  elevation  in 
Mount  Lacha  (9754),  north  of  the  Gulf  of  Corinth,  and  Mount  St.  Elias  (7900),  near 
the  southern  extremity  of  the  Morea.  ** 

367.  The  country  is  too  mountainous,  and  of  too  small  extent,  to  possess  any 
rivers  of  commercial  importance. 

368.  Although  the  surface  is  extremely  rugged  and  hilly,  yet  the  soil  is  fertile ;  and  when 
cultivated,  will  yield  an  abundant  return.  The  climate,  though  warm,  is  not  unhealthy,  except 
in  the  neighbourhood  of  numerous  marshes  and  swamps,  which  have  been  allowed  to  form  through 
neglect  of  draining  and  irrigation.  The  vicinity  of  the  extensive  mountain  ranges  renders  sudden 
storms  of  wind  not  infrequent  (54). 


*n+vf*** 


VIEW  OP  THE  ACROPOLIS — ATHENS. 


£69.  Greece  does  not  produce  sufficient  corn  for  home  consumption ;  but  she 
exports  some  of  her  produce  in  wine,  oil,  silk,  and  dried  fruits.  Scarce  any  manufac- 
tures exist  as  yet.  The  deeply  indented  coast,  containing  so  many  excellent  harbours, 
gave  rise  to  the  formidable  navies  of  ancient  Greece,  and  will  render  the  maritime  com- 
merce of  the  present  kingdom  eminent  and  lucrative. 
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370.  Athens  (28,000),  the  capital,  is  noted  for  its  admirable  remains  of  classic  art.  Livadi  a, 
Patras,  Nauflja  (Napoli  di  Romania),  Hydra,  Syra,  and  Egripo  or  Negropont,  are  the  chief 
towns,     They  are  all  small,  but  are  increasing  and  improving. 

371.  The  State  revenue  does  not  exceed  £250,000.  The  army  numbers  8,000  men;  and  the 
fleet  comprehends  2  corvettes,  2  steamers,  and  29  smaller  vessels,  mounting  in  all  152  cannon. 

372.  The  Turkish  Empire  forms  the  extreme  south-eastern  corner  of  Europe. 
The  island  of  Candia  (anciently  Crete)  is  the  only  important  territory  now  possessed  in 
Europe  by  this  state  beyond  the  bounds  of  its  actual  seat. 

373.  The  government  is  an  absolute  monarchy,  the  sovereign  being  styled  Sultan.  The 
Mahomedan  religion  is  almost  universally  professed.  The  admitted  tendency  of  this  religion  is,  to 
discourage  all  literature,  science,  and  art;  while  the  despotism  of  the  monarch  was  so  absolute,  that 
no  law  could  protect  either  life  or  property.  It  is  not  then  surprising  that  Turkey  has  fallen  from 
the  zenith  of  power,  to  a  position  so  low  as  that  which  it  holds  at  present. 

374.  Turkey  presents  several  rich  and  fertile  plains,  divided  by  the  Balkan  range 
of  mountains,  and  its  offshoots.  Three  principal  ranges,  viz.,  the  Pindus  (338),  Despo- 
to-dagh,  and  Little  Balkan,  run  off  on  the  south  side,  and  one,  the  North  Balkan,  on  the 
north. 

375.  The  tributaries  of  the  Danube  dram  the  country  north  of  the  Balkan.  To 
the  south,  the  three  largest  rivers  are  the  Vardar,  Struma,  and  Maritza,  falling  into 
the  sea  of  the  Archipelago.     Neither  of  these  three  rivers  is  of  importance. 

376.  Constantinople,  the  capital,  on  the  shores  of  the  straits  connecting  the  Sea  of  Marmora 
with  the  Black  Sea,  contains  630,000  inhabitants,  and  is  in  many  parts  extremely  beautiful.  Adria- 
nople,  on  the  Maritza,  the  second  capital,  has  much  commerce  and  some  manufactures.  Saloniki 
(75,000)  is,  next  to  Constantinople,  the  chief  port  and  centre  of  trade.  Larissa  (32,000)  in  Thessaly, 
Sophia  (50,000)  and  Schoumla  (32,000)  in  Bulgaria,  Ianina  (42,000)  in  Albania,  Gallipoli  (9,000), 
on  the  Sea  of  Marmora,  are  the  principal  cities.  "       -••  -»  -- r- 


TURKISH  COSTUMES. 

377.  The  Turks  are  hospitable  in  their  manners,  sedate  and  solemn  in  their  deportment.  They 
are,  however,  very  indolent,  and  the  tenets  of  their  faith  render  them  haughty  and  intolerant  of  other 
religions,  and  averse  to  all  kinds  of  improvement. 

378.  The  climate  of  Turkey  is  warm,  but  generally  healthy,  though  the  inhabitants  are  liable  to 
suffer  severely  from  periodical  attacks  of  the  plague.  In  the  northern  parts  the  extremes  of  heat  and 
cold  are  rather  severely  felt.  The  soil  and  climate  are  fitted  to  produce  in  abundance  corn,  rice, 
tobacco,  cotton,  silk,  wine,  and  fruits  (104),  but  at  pres'ent,  owing  to  the  neglect  of  agriculture,  the 
produce  is  very  small.  Strenuous  efforts  have  been  made  by  some  of  the  Turks  and  by  other 
Europeans  to  introduce  and  extend  arts  and  manufactures.  Though,  as  yet,  these  sources  of  profit  are 
almost  entirely  in  the  hands  of  foreigners  resident  in  the  country,  it  is  to  be  hoped  that  the  constant 
view  of  their  success  will  at  last  induce  imitation  among  the  native  inhabitants. 

379.  The  exports  consist  of  Oil,  Dried  Fruits,  Wax,  Silk,  Honey,  Leather,  Tobacco,  Carpets,  and 
Drugs.  The  imports  are  principally  the  manufactures  of  Western  Europe.  The  trade  is  considerable, 
but  nearly  all  in  the  hands  of  resident  foreigners. 

380.  The  State  revenue  of  Turkey  is  stated  to  be  £14,400,000.  The  army  was  reported  to 
amount  to  300,000,  but  this  is  probably  considerably  above  its  actual  present  strength. 
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Class  Annellata  {continued). 


LEECHES   AND    EARTH  WORMS. 

I  have  been  spinning  what  sailors  would 
call  a  "long  yarn"  about  leeches,  but  I 
have  not  yet  done  with  them.  They  stick 
to  me,  not  bodily  but  mentally.  The  con- 
templation of  their  structure  and  habits 
suggests  the  reflection,  "  Surely  these  hum- 
ble annelids  exercise,  under  certain  cir- 
cumstances, an  important  influence  over 
man  himself."  A  gentleman  who  resided 
for  some  time  among  the  coffee  plantations 
of  the  island  of  Ceylon,  told  me  that  when 
he  descended  to  the  lower  grounds,  and 
wanted  in  the  course  of  his  wayfaring  to 
eat  his  dinner  undisturbed  by  the  leeches, 
he  found  the  best  plan  was  to  wade  into  a 
river  or  other  water,  sit  down  on  a  stone, 
if  he  could  find  one,  and  there  enjoy  his 
repast  secure  from  molestation.  Let  some 
who  live  at  home,  and  "fare  sumptuously 
every  day,"  think  how  great  must  be  the 
annoyance  that  could  make  such  a  situation 
as  a  stone  in  a  river's  bed  a  place  of  com- 
fort. A  satirist,  with  a  little  stretch  of 
imagination,  might  tell  us  of  some  warrior 
leech  returning  to  his  companions  in  the 
jungle,  and  describing,  in  a  tone  of  exulta- 
tion, how  he  had  scaled  the  defences,  sucked 
the  blood  of  a  pale-faced  son  of  Europe, 
and  driven  him  from  their  domain.  Or 
how  a  medicinal  leech  had  collected  her 
descendants  around  her,  and  pointed  out 
how  carefully  the  great  "two-legged  animal 
without  feathers"  attended  to  their  wants, 
and  at  times  prepared  for  them  a  banquet 
on  the  fairest  and  plumpest  of  his  own 
species.  A  grandmother  leech  thus  de- 
tailing the  results  of  her  experience  might 
inculcate  her  conviction,  that  man  was 
surely  created  for  the  especial  benefit  of* 
leeches  ! 

Passing  from  these  topics,  let  us  glance 
at  the  signification  of  the  word  leech  in 
times  gone  by.  It  was  not  confined  to  the 
annelid,  but  applied  also  to  professors  or 
practitioners  of  the  art  of  healing.  Thus 
we  have  in  Spenser — 

V  the  learned  leech 

"  His  cunning  hand  gan  to  his  wounds  to  lay." 


Elsewhere  the  same  great  poet  has  intro- 
duced the  same  epithet  in  lines  of  deep 
significance: — 

"  A  leech  which  had  great  insight 
In  that  disease  of  grieved  conscience, 
And  well  could  cure  the  same;    his  name  was 
Patience." 

The  question  may  naturally  be  asked,  Did 
the  man  derive  the  appellation  from  the 
annelid,  or  the  annelid  from  the  man  ?  A 
friend,  who  is  in  my  eyes  a  learned  pundit 
in  all  such  matters,  informs  me  that  the 
epithet  in  both  cases  was  derived  from  the 
same  root — a  Saxon  word  which  signifies 
"to  heal."  The  old  word  "leech-craft," 
denoted  therefore  the  art  of  healing;  and 
its  occurrence  in  some  of  our  old  metrical 
romances  tempts  me  to  linger  on  my  way, 
and  couple  this  part  of  my  subject  with  the 
legendary  and  historic  lore  of  other  days. 

Among  the  ancient  Germans  the  women 
followed  the  armies  to  the  field  and  dressed 
the  wounds  of  the  combatants.  Ladies 
figure  not  unfrequently  as  surgeons  in  the 
romances  of  the  twelfth  and  thirteenth  cen- 
turies, as  well  as  in  the  poems  of  Ariosto, 
Tasso,  Spenser,  and  later  bards.  The  fol- 
lowing passage  occurs  in  Ywaine  and  Gaw- 
in,  written  in  the  reign  of  Richard  II. : — ■ 

*'  Twa  maydins  with  him  thai  left 
That  wele  war  lered  of  lechecra/t, 
The  lorde's  doghters  both  thai  wore." 

Again,  in  the  celebrated  Morte  d*  Arthur,  we 
read  that  the  knight  Sir  Tristram,  having 
been  sorely  wounded  with  a  poisoned  spear, 
King  Marke  sent  "  after  all  manere  of  leches 
and  surgeons,  both  unto  men  and  wymtnen, 
and  there  was  none  that  wold  behote  hym 
the  lyf."*  And  in  the  ancient  and  popu- 
lar ballad  of  Sir  Catiline  t  the  king  applies 
the  term  "  leeche  "  to  his  daughter,  when 
he  calls  upon  her  to  exercise  her  skill  on 
behalf  of  the  wounded  though  victorious 
knight : — 

"  Come  down,  come  down,  my  daughter  deare, 
Thou  art  a  leeche  of  skille  ; 
Farre  lever  had  I  lose  half  my  lands, 
Than  this  good  knight  should  spille." 

It  is  under  circumstances  somewhat  si- 
milar, that  Rebecca  is  represented  as  taking 
charge  of  the  Knight  of  Ivanhoe;  Sir  Wal- 
ter Scott,  while  he  recounts  the  fact,  invests 
it  with  new  tenderness  and  elevation.    "  The 


*  For  fuller  information  on  this  subject,  vide 
the  Dublin  Journal  of  Medical  Science,  No.  XI. — 
August,  1848,  page  101. 
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idea,"  he  says,  "of  so  young  and  beautiful 
a  person  engaged  in  attendance  on  a  sick- 
bed, or  in  dressing  the  wound  of  one  of  a 
different  sex,  was  melted  away  and  lost  in 
that  of  a  beneficent  being,  contributing  her 
effectual  aid  to  relieve  pain,  and  to  avert 
the  stroke  of  death." 

But,  revenons  a  nos  moutons.  Let  us 
quit  both  poetry  and  romance,  and  learn 
what  arrangement  or  classification  of  the 
annelides  has  been  proposed  by  Cuvier, 
and  by  others  who,  like  him,  we  regard 
as  our  "  very  noble  and  approved  good 
masters." 

By  Cuvier  they  were  divided  into  three 
orders,  distinguished  by  the  nature  and 
position  of  their  organs  of  respiration.  In 
the  first  of  these  (Abranchia),  there  were 
no  external  gills  ;  in  another,  the  respira- 
tory organs  were  at  the  anterior  extremity 
of  the  body  (Tubicola);  in  the  third,  they 
were  placed  along  the  back  (Dorsibran- 
chiata).  Dr.  Milne  Edwards,  the  eminent 
pupil  of  Cuvier,  made,  however,  an  im- 
portant change  in  the  system  laid  down 
by  his  great  master.  He  divided  the  first 
of  these  groups  into  two,  thus  separating 
the  leeches  from  the  earth-worms.  The 
suctorial  discs  at  either  extremity,  to  which 
reference  has  already  been  made,  distinguish 
the  leeches  from  all  others  belonging  to  the 
class.  The  absence  of  these  discs,  and  the 
presence  of  a  number  of  minute  and  almost 
imperceptible  bristles,  which  assist  in  pro- 
gression, form  good  distinctive  characteris- 
tics by  which  the  earth-worm  and  its  allies 
are  easily  recognised.  Its  very  name  im- 
plies that  it  lives  in  the  earth,  or,  to  adopt 
a  more  learned  mode  of  expressing  the 
same  idea,  that  it  is  "  terricolous."  Others 
live  in  the  sand  of  the  sea-shore,  but  the 
term  just  used  is  applied  to  both. 

Perhaps  some  of  my  young  friends  are 
fond  of  puzzles,  and  perplexing  questions. 
If  so,  I  would  ask  them  to  string  together 
three  terms,  which  would  define  a  leech, 
and  suggest  one  characteristic  habit.  "A 
leech  is  an — Do  you  give  it  up  ? — An 
Abranchial  suctorial  Annelid."  They  may, 
perhaps,  amuse  themselves  by  bearing 
those  three  terms  in  mind,  repeating  them, 
and  recollecting  what  they  express.  If 
they  do  so,  they  will  have  a  clear  idea  of 
the  characteristics  of  Order  I.,  the  Annel- 
IiATA  Suctoria — that  is  to  say,  of  the 
leeches.     And  as   we   have   already    been 


attending  to  their  structure  and  habits,  wo 
now  bid  them  good  bye,  and  proceed  to — 

Order  II.     Annellata  terricola. 

11  Whoever,"  says  Professor  Rymer  Jones, 
"  has  attentively  watched  the  operations  of 
an  earth-worm,  when  busied  in  burying 
itself  in  the  earth,  must  have  been  struck 
with  the  seeming  disproportion  between 
the  laborious  employment  in  which  it  is 
perpetually  engaged,  and  the  means  pro- 
vided for  enabling  it  to  overcome  difficulties, 
apparently  insurmountable  by  any  animal, 
unless  provided  with  limbs  of  extraordinary 
construction,  and  possessed  of  enormous 
muscular  power.  In  the  mole,  and  the 
burrowing  cricket,  we  at  once  recognise  in 
the  immense  development  of  the  anterior 
legs,  a  provision  for  digging,  admirably 
adapted  to  their  subterranean  habits,  and 
calculated  to  throw  aside,  with  facility,  the 
earth  through  which  they  work  their  way  ; 
but  in  the  worms  before  us,  deprived  as 
they  appear  to  be  of  all  external  members, 
feeble  and  sluggish  even  to  a  proverb,  where 
are  we  to  look  for  that  mechanism  which 
enables  them  to  perforate  the  hard  surface 
of  the  ground,  and  to  make  way  for  them- 
selves, in  the  hard  and  trodden  mould,  the 
pathways  which  they  traverse  with  such 
astonishing  facility  and  quickness  ? 

The  explanation  is  to  be  found  partly  in 
the  form  of  the  head,  which  pierces  the 
ground  like  a  wedge,  and  partly  in  the 
minute  bristles  with  which  every  ring  of 
the  body  is  endowed.  If  we  pass  our  hand 
along  the  body  of  the  earth-worm,  from  the 
head  backwards,  we  are  scarcely  aware  of 
their  presence ;  but  if  we  reverse  the 
movement,  they  are  at  once  perceived. 
This  arises  from  the  hooked  form,  and  from 
the  points  being  directed  towards  the  tail. 
They  take  a  firm  hold  on  the  ground,  pre- 
vent any  retrograde  movement,  and  afford 
the  necessary  support  for  the  next  advance. 

The  word  seta  means  a  bristle  ;  setigerous, 
bearing  or  carrying  bristles.  Substitute 
this  word  for  "  suctorial,"  in  the  definition 
of  the  leech,  and  the  same  terms  with  this 
one  alteration  will  apply  to  the  creatures 
now  under  consideration.  The  earth-worm 
is,  therefore,  an  "  abranchial  setigerous 
Annelid." 

The  alimentary  canal  is  straight,  and 
very  capacious.  It  is  generally  found  filled 
with  earth  5  and  hence,  an  idea  was  at  one 
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time  prevalent,  that  while  other  creatures 
were  nourished  from  the  animal  and  vege- 
table kingdom,  the  earth-worm  derived  its 
nutriment  from  the  soil  itself,  or,  in  other 
words,  from  the  mineral  kingdom.  This 
idea  has  been  long  since  exploded  ;  it  is 
nourished  not  by  the  soil,  but  by  the  par- 
ticles of  decaying  animal  and  vegetable 
matter  contained  therein.  The  mouth  is 
furnished  with  a  short  proboscis,  but  is 
without  teeth. 

In  White's  Natural  History  of  Selborne — 
that  well-known  and  delightful  volume — 
the  amiable  author  remarks  : — 

"The  most  insignificant  insects  and  rep- 
tiles are  of  much  more  consequence,  and 
have  much  more  influence  in  the  economy 
of  nature,  than  the  incurious  are  aware  of; 
and  are  mighty  in  their  effect  from  their 
minuteness,  which  renders  them  less  an 
object  of  attention,  and  from  their  numbers 
and  fecundity.  Earth-worms,  though  in 
appearance  a  small  and  despicable  link  in 
the  chain  of  nature,  yet,  if  lost,  would  make  a 
lamentable  chasm.  For,  to  say  nothing  of 
half  the  birds,  and  some  quadrupeds,  which 
are  almost  entirely  supported  by  them, 
worms  seem  to  be  the  great  promoters  of 
vegetation,  which  would  proceed  but  lamely 
without  them,  by  boring,  perforating,  and 
loosening  the  soil,  and  rendering  it  pervious 
to  rains  and  fibres  of  plants,  by  drawing 
straws  and  stalks  of  leaves  and  twigs  into 
it;  and  most  of  all,  by  throwing  up  such 
infinite  numbers  of  lumps  of  earth  called 
worm-casts,  which,  being  their  excrement, 
is  a  fine  manure  for  grain  and  grass." 

The  opinions  thus  advanced  by  the  Rev. 
Gilbert  White,  as  to  the  importance  and 
utility  of  eartn-worms,  have  been  confirmed 
by  the  observations  of  Charles  Darwin, 
Esq.,  and  were  communicated  by  him  to 
the  Geological  Society  of  London.  Not 
only  is  the  earth-worm  useful  in  rendering 
the  earth  permeable  to  air  and  water,  but 
it  is  also  a  most  active  and  powerful  agent 
in  adding  to  the  depth  of  the  surface  soil. 
In  apasture-field,  which  has  long  remained 
undisturbed,  not  a  pebble  will  be  seen, 
although  in  an  adjoining  ploughed  field  a 
large  proportion  of  the  surface  may  be  com- 
posed of  loose  stones.  This  difference  he 
attributes  to  the  working  of  worms  ;  and 
states  his  conviction,  that  every  particle 
of  earth  in  old  pasture  land  has  passed 
through  their  intestines ;  and  hence  that,  in 


some  senses,  the  term  "animal  mould" 
would  be  more  appropriate  than  "  vegetable 
mould." 

In  some  fields,  which  had  a  few  years 
before  been  covered  with  lime,  and  in  others 
which  had  been  coated  with  burnt  marl  and 
cinders,  these  substances  were  found  in 
every  case  buried  to  the  depth  of  some 
inches  below  the  turf,  just  as  if,  as  the 
farmers  believe,  these  materials  had  worked 
themselves  down.  From  the  continuous 
operation  of  these  unseen  and  noiseless 
labourers,  it  has  been  estimated,  that  the 
marl  laid  upon  a  field  for  manure  would,  in 
the  course  of  eighty  years,  be  covered  with 
soil  to  the  depth  of  thirteen  inches. 

Every  one  who  has  read  Miss  Edgeworth's 
tale  of  Forester,  will  recollect  how  much, 
when  in  the  employment  of  the  gardener, 
he  was  pained  by  cutting  the  worms  in 
pieces  with  his  spade.  If  some  theories, 
once  current,  had  been  correct,  this  sever- 
ing of  the  body  should  have  caused  only 
the  multiplication  of  the  individual ;  for  it 
was  believed,  that  each  part  contained 
vitality,  and  became  a  perfect  animal.  The 
progress  of  knowledge  dissipated  this  idea, 
and  established  the  belief,  that  if  an  earth- 
worm be  cut  in  two,  only  the  piece  which 
bore  the  head  would  be  found  alive  after 
the  lapse  of  a  few  hours  ;  that  on  this  seg- 
ment a  new  tail  would  be  gradually  formed, 
and  all  appearance  of  injury,  in  time,  effaced. 
It  was  also  asserted,  that  "if  the  division 
be  made  near  the  head,  the  body  will  re- 
main alive,  and  will  renew  the  head,  and 
the  head,  with  its  few  attached  segments, 
will  die."  The  statement  that  the  head 
will  be  thus  renewed,  has,  however,  been 
recently  called  in  question,  in  a  Report  on 
the  Structure,  Habits,  and  Classification  of 
the  British  Annelidce,  by  Dr.  T.  Williams.* 
In  this  valuable  communication  it  is  stated, 
that  "  the  views  which  commonly  prevail 
with  reference  to  the  regenerative  powers 
of  these  animals,  are  greatly  exaggerated, 
if  not  altogether  incorrect.  A  true  head  is 
never  reproduced.  If  a  worm  of  any  spe- 
cies, the  Naisfiliformis,  for  example,  upon 
which  the  principal  of  my  observations  has 
been  instituted,  be  cut  into  two  parts,  the 
anterior  never  re-constructs  a  true  tail,  nor 
does  the  posterior  ever  re-organise  a  true 

*  Read  at  the  meeting  of  the  British  Associa- 
tion of  Science  at  Ipswich.  (Vide  Athenceum, 
July  12,  1851,  p.  752. 
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head;  but  both  fragments  will  live  for  a 
considerable  time,  and  the  anterior  ex- 
tremity of  the  posterior  fragment  will  suck 
in  nourishment,  swell  in  size,  and  become 
more  vascular,  while  it  preserves  the  dis- 
tinctive organisation  of  one  of  the  middle 
rings  of  the  body.  It  never  re-forms  a 
true  head." 

Such  statements,  founded  on  observa- 
tions carefully  repeated,  upset  our  previous 
ideas,  and  show  us  how  much  remains  to 
be  done  to  gain  a  knowledge  of  even  the 
most  common  of  our  native  species.  When 
I  add,  that  both  leeches  and  earth-worms 
are  hermaphrodites — that  is  to  say,  that 
each  individual  is  both  male  and  female, 
and  that  the  eggs  of  the  earth-worm  are 
said  to  contain  not  unfrequently  two  yolks, 
and  give  origin  to  two  individuals — my 
readers  will  see,  that  even  this  humble  crea- 
ture may  afford  matter  both  for  observation 
and  thought. 


Household  Words. — "  Good  bye  "  is 
an  abbreviation  of  "  God  be  with  ye ;"  and 
"  adieu"  is  derived  from  the  French  "a 
Dieu,"  signifying  "  to  God,"  or  "  God 
protect  you." 


Death  and  Birth. — As  no  man  can 
rightly  be  said  to  be  born  till  he  has  arrived 
at  some  station  worthy  of  his  life  ;  so  in  a 
religious  point  of  view,  death  is  the  great 
birth-day  of  the  departed. 


History  and  Biography. — Annals,  by 
their  very  nature,  can  interest  us  little 
more  than  almanacks  ;  but  the  changes  and 
distresses  in  the  life  of  an  excellent  charac- 
ter raise  in  our  bosoms  admiration,  ex- 
pectation, joy^sorrovv,  hope,  and  fear. — 
Cicero, 


Origin  of  Parliamentary  Reports. 
— When  Julius  Csesar  entered  upon  the 
first  consulate,  B.C.  59,  he  introduced  a  new 
regulation  of  committing  to  writing  and 
publishing  daily  all  the  acts  or  state  occur- 
rences, both  of  the  senate  and  the  people  ; 
which  undoubtedly  confers,  by  its  reflection 
upon  its  author,  a  lustre  upon  his  name, 
if  it  may  not  be  considered  the  fountain  of 
England's  great  security  for  freedom — a 
parliamentary  press. 
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ON   STARCH  AND  SUGAR  AS  ARTICLES   OF 
DIET. 

Before  proceeding  to  speak  of  food  con- 
taining sugar,  we  must  add  a  few  more 
words  on  starch.  Chemically,  starch  is 
composed  of  carbon,  hydrogen,  and  oxy- 
gen ;  and  their  quantities  are  expressed  in 
symbols  as  follows:  C12,  H10,  O10;  but 
it  differs  in  some  of  its  chemical  and  physi- 
cal properties,  according  to  the  plants  from 
whence  it  is  obtained.  In  this  way  chemists 
have  distinguished  several  kinds  of  starch. 
Tnuline  is  a  form  of  starch  obtained  from  the 
Inula  Helenium  (the  elecampane),  a  plant 
not  uncommon  in  our  own  fields.  Lichen 
starch  is  another  form,  which  is  found  in 
almost  all  kinds  of  algae,  as  well  as  lichens. 
This  starch  has  the  same  power  of  thicken- 
ing water  at  a  high  temperature  as  arrow- 
root and  tapioca  ;  and  hence,  when  any  of 
these  plants  are  boiled  in  water,  they  form 
a  thick  mucilaginous  decoction.  The  thick- 
ness of  the  fluid  thus  obtained,  under  the 
erroneous  notion  of  its  being  nutritious, 
has  led  to  the  use  of  many  species  of  sea- 
weeds and  lichens  as  articles  of  diet. 

One  of  the  plants  of  this  kind,  which  has 
been  used  most  extensively,  and  is  still 
largely  employed,  is  the  Iceland  moss  (Ce- 
traria  islandica).     It  belongs  to  the  family 


Fig.  23.— Cetraria  islandica— Iceland  Moss. 
of  lichens,  and  is  a  native  of  the  northern 
parts    of    the    world.     It   is    sold    in    the 
chemists'  shops,  and  is  used  more  espe- 
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cially  as  an  article  of  diet  in  the  sick-room. 
It  has  a  slightly  bitter  taste,  which  seems 
dependent  on  some  chemical  secretion,  and 
probably  gives  it  a  tonic  action  on  the 
system.  It  has  been  recommended  in 
consumption,  cough,  indigestion,  diarrhoea, 
and  dysentery.  It  can  have  no  great  in- 
fluence in  curing  these  diseases;  and  any 
beneficial  action  that  may  have  been  felt 
has  probably  been  due  to  the  demulcent 
action  of  the  starch  on  the  mucous  mem- 
branes, and  the  tonic  effect  of  the  bitter 
principle. 

Lichens  must,  however,  contain  other 
dietetical  secretions  besides  starch,  as  we 
find  they  are  capable  of  supporting  animal 
existence.  The  reindeer-moss,  (Cenomyce 
rangiferina,)  is  an  instance  of  this.  In  the 
northern  parts  of  the  world,  as  well  as  in 
mountainous  districts,  this  lichen  grows  in 
great  abundance  ;  and  during  the  winter 
season  is  the  principal  support  of  the 
reindeer.  In  spite  of  the  extreme  cold  to 
which  it  is  subjected,  this  plant  grows  with 
vigour,  and  the  reindeer,  in  order  to  obtain 
it  as  food,  is  obliged  to  remove  with  its 
nose  the  snow  with  which  it  is  sometimes 
covered  for  many  feet.  The  cup-moss 
(Cenomyce  pyxidata),  of  our  own  moors, 
belongs  to  the  same  genus  as  the  reindeer- 
moss,  and  is  also  used  as  an  article  of  diet, 
in  the  same  way  as  the  Iceland  moss.  The 
Tripe  de  roche  is  another  of  these  lichens, 
which  has  been  used  as  an  article  of  diet. 
It  has  a  melancholy  interest  attached  to  it, 
as  it  has  so  often  formed  the  chief  article  of 
diet  of  our  Arctic  navigators.  Few  persons 
will  have  read  the  harrowing  narrative  of 
Sir  John  Richardson,  when  accompanying 
Sir  John  Franklin's  expedition  to  the  North 
Pole,  without  connecting  the  name  of  the 
Tripe  de  Roche  with  the  sufferings  and 
calamities  of  the  travellers.  Two  species 
of  lichens,  the  Gyrophora  proboscidea  and 
G.  erosa,  afford  the  Tripe  de  Roche.  Al- 
though they  are  said  to  be  nutritious,  they 
are  described  as  having  bitter,  nauseous, 
and  purgative  properties.  Before  leaving 
the  lichens,  we  may  add,  that  many  of  the 
family  possess  medicinal  properties,  and 
that  the  dyes  known  by  the  name  of  Perelle 
orchil  and  cudbear  are  prepared  from  species 
of  Lecanora  and  Roccella.  In  various  parts 
of  the  Crystal  Palace  are  to  be  seen  speci- 
mens both  of  the  lichens  and  dyes  prepared 
from  them,  and  many  of  the  more  brilliant 


purples,  reds  and  blues,  which  distinguish 
the  woollen  silk  and  cotton  fabrics,  are  due 
to  the  secretions  formed  in  these  humble 
plants. 

Amongst  the  sea-weeds  which  have  been 
used  as  articles  of  diet,  none  is  better  known 
than  the  Chondrus  crispus,  which,  under  the 
name  of  Carrageen  moss,  Irish  moss,  and 
Pearl  moss,  has  been  for  a  long  time  used 
in  Europe.  It  grows  on  the  rocky  sea- 
shores of  Europe ;  and  when  washed  and 
dried,  and  then  boiled  with  water,  makes  a 
mucilaginous  decoction,  which,  like  the 
same  preparation  of  the  Iceland  moss,  has 
been  recommended  in  consumption,  coughs, 
diarrhoea,  and  other  diseases.  It  has,  how- 
ever, no  bitter  principle,  and  is  probably 
less  tonic  than  the  lichen.  This,  and  other 
sea-weeds,  have  been  occasionally  had  re- 
course to  by  the  poor  inhabitants  of  the 
sea-shores  of  Europe,  more  especially  Ire- 
land, when  the  ordinary  corn  or  potato 
crop  has  failed.  They  contain,  however, 
but  little  nutritious  matter,  and  persons 
soon  famish  who  live  upon  nothing  else. 
There  are  certain  forms  of  sea-weed,  which 
are  often  eaten  as  an  addition  to  other 
kinds  of  food.  There  is,  in  all  of  them,  a 
certain  flavour  of  the  sea,  arising  probably 
from  the  saline  matter  they  contain,  which 
renders  them  very  objectionable  to  some 
persons  as  articles  of  food,  and  which  will 
probably  always  form  an  objection  to  their 
general  use.  Of  those  which  are  eaten  in 
various  parts  of  England,  we  may  men- 
tion— 

1.  Laver,  Sloke,  Slokam  (Porphyra  la- 
ciniata.)  This  plant  is  of  a  very  delicate 
texture,  of  a  purple  colour,  with  its  fronds 
deeply  cleft  and  very  broad.  There  is  also 
another  species,  P.  vulgaris,  which  has  its 
fronds  undivided.  They  are  both  very 
common  plants  on  all  our  sea-shores;  and, 
when  employed  as  food,  the^  are  salted,  and 
eaten  with  pepper,  vinegar,  and  oil. 

2.  Green  laver,  Green  sloke,  Oyster  green 
{Viva  latissima.)  This  plant  has  a  broad, 
oblong  frond,  of  a  deep  green  colour,  and 
is  found  very  commonly  on  our  shores,  on 
rocks  and  stones,  all  the  year  round.  It 
mus|  not,  however,  be  confounded  with  its 
congener,  Viva  linza,  which  is  more  com- 
mon, and  of  a  deeper  green  hue;  the 
fronds  of  this  species  is  much  more  pointed 
and  narrow,  it  is  also  wavy  at  the  edges. 
The   viva   is  not   so   good  to   eat  as    the 
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porphyra,  and  is  only  had  recourse  to  when 
the  latter  is  not  abundant.  It  is  prepared 
by  stewing  it  till  it  is  reduced  to  a  pul- 
taceous  mass,  it  is  then  eaten  with  salt, 
pepper,  and  lemon-juice,  or  vinegar. 

3.  Tangle,  Sea-ware,  Sea-girdles,  Sea- 
wand,  Red-ware,  (Laminaria  digitata.) 
Those  who  have  been  at  the  sea-side  will 
know  this  plant  from  its  long  fronds,  and 
riding-whip-like  stalk.  It  grows  in  the 
sea  just  below  low-water  mark,  and  is 
rooted  up  and  thrown  ashore  at  every  tide. 
At  first  sight,  it  looks  a  very  unlikely 
plant  to  yield  food.  When  young,  how- 
ever, it  is  tender,  and  is  eaten  with  dulse, 
and  other  sea-weeds.  It  is  cooked  by 
boiling  for  a  long  time,  and  adding  pepper, 
butter,  and  lemon-juice.  Cattle  are  fed 
on  it,  when  young,  in  some  parts  of  the 
British  Islands. 

4.  Badderlochs,  Hen- ware,  Honey-ware, 
Murlins,  (Alaria  esculenta.)  It  is  a  native 
of  rocky  coasts  in  deep  water.  The  part 
of  the  plant  which  is  eaten  is  the  thick 
middle  rib,  which  runs  through  the  frond. 
It  is  sometimes  called  the  "  Eatable  fucus." 

5.  The  Dulse  of  the  south-west  of  Eng- 
land, is  the  Iridea  edulis  of  botanists.  It 
has  a  broad,  flat,  fleshy,  undivided  leaf, 
of  a  purple  colour.  It  is  eaten  by  the 
fishermen  of  the  south-west  coasts  of  Eng- 
land, who,  before  eating  it,  pinch  it  between 
red  hot  irons.  In  Scotland,  it  is  cooked 
in  the  frying-pan.  It  is  said  to  resemble  in 
its  flavour  roasted  oysters.  Another  species 
of  sea-weed,  called  Laurencia  pinnatifida,  is 
sometimes  eaten,  on  account  of  its  pungent 
flavour,  and  is  hence  called  pepper  dulse. 

6.  Dulse  of  the  Scotch,  Dellisk,  Deliish, 
Duileisg,  Water-leaf,  {KJiodomenia palmata. ) 
This  plant,  which  is  common  on  all  our 
coasts,  is  the  true  dulse.  It  has  a  purple, 
leathery,  membranous  frond,  which  is  irre- 
gularly cut,  and  has  forked  or  dictotomous 
segments.  The  Highlanders  and  the  Irish, 
before  the  introduction  of  tobacco,  were  in 
the  habit  of  drying  this  weed,  and  using  it 
as  a  masticatory.  The  Icelanders  use  it 
as  an  article  of  diet,  under  the  name  of  the 
Sugar  fucus.  In  the  islands  of  the  Archi- 
pelago, it  is  employed  as  an  ingredient  to 
flavour  soups,  ragouts,  and  other  dishes. 
When  this  plant  is  dried  and  put  in  water, 
it  exhales  an  odour  resembling  that  of  vio- 
lets, and  it  communicates  this  flavour  to  the 
dishes  to  which  it  is  added. 


Several  other  sea-weeds  have  been  em- 
ployed as  food,  but  these  are  the  principal 
that  are  at  present  used  in  this  country.  In 
China,  the  people  are  very  fond  of  sea-weeds, 
and  many  kinds  are  collected,  and  added  to 
soups,  or  are  eaten  alone  with  sauce.  One 
of  these,  the  Plocaria  tenax,  is  sometimes 
brought  to  this  country  under  the  name  of 
Chinese  moss.  The  decoction  it  makes  is 
so  thick,  that  it  is  used  as  glue.  TheCor- 
sican  moss,  which  has  a  reputation  in  medi- 
cine, as  well  as  a  diet,  is  the  Plocaria  Hel- 
minthocortos,  and  is  found  on  the  coasts  of 
the  Mediterranean.  Another  sea-weed  was 
recently  imported  into  London,  under  the 
name  of  Australian  moss;  but  although 
affording  a  very  thick  jelly,  it  tastes  too 
strongly  of  the  sea  to  be  rendered  pleasant 
by  any  kind  of  cooking. 

In  concluding  our  remarks  upon  starch 
as  an  article  of  diet,  we  cannot  too  strongly 
impress  upon  our  readers  the  fact,  that  it 
is  not  of  itself  a  nutritious  form  of  food. 
Sago,  tapioca,  and  arrow-root  should,  on 
this  account,  never  form  the  entire  or  prin- 
cipal part  of  the  diet  of  young  or  old;  and 
there  are  many  vegetables  which  contain  so 

-'TV 


Fig.  24.—Pastinaca  saliva— V arsnips. 
large  a  quantity  of  starch,  that  they  should 
only  be  eaten  in  connexion  with  food  con- 
taining more  nutritive  matter.     Amongst 
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these  we  will  now  proceed  to  refer  to  the 
more  common. 

The  carrot,  (Daucus  carota,)  and  the 
(Pastinaca  sativa,)  parsnips,  (Fig.  24,)  are 
both  plants  whose  roots  contain  a  good  deal 
of  starch,  and  little  nutritive  matter.  They 
contain  much  water,  and  the  tissues  of 
which  they  are  composed  are  indigestible,  so 
that  they  are  not  only  not  good  food  alone, 
but  should  be  always  eaten  cautiously. 
They  both  belong  to  the  natural  family  of 
plants,  called,  on  account  of  the  peculiar 
form  of  their  flower-stalks,  Umbelliferce. 
The  turnip,  (Brassica  rapa,)  and  the  cab- 
bage, (Brassica  oleracea,)  both  plants  bo- 
longing  to  the  family  of  Cruciefrcs,  may  be 
placed  in  the  same  category.  The  turnip 
and  cabbage,  when  cooked,  are  more  diges- 
tible than  either  the  carrot  or  the  parsnip. 

To  these  plants  we  may  add  the  names  of 
sea-kale,  spinach,  vegetable  marrows,  and 
asparagus  (Fig.  25).  The  latter  is  a  very 
favourite  article  of  food  in  Europe,  and  is 
extensively  cultivated  for  food.  The  part 
that  is  eaten  is  the  young  bud  and  stalk, 
which  before  they  expand  into  leaves  and 
branches  are  very  tender.  This  plant  be- 
longs to  the  class  of  Endogens,  and  the 
order  Liliace^,  the  family  to  which  we  are 
indebted  for  onions,  garlick,  and  leek. 


Asparagus  officinalis^ 


In  estimating  the  dietetical  qualities  of 
food,  we  must  always  bear  in  mind,  that 
where  the  starch,  or  other  alimentary  in- 
gredient, is  not  separated,  there  is  a  great 
deal  of  matter  that  is  not  food,  and  which 
cannot  be  digested.  In  all  cases,  plants 
are  formed  of  little  cells ;  and  it  is  in  the 


inside  of  these  cells  that  the  dietetical  sub- 
stances are  found.  The  walls  of  these  cells 
are  composed  of  a  substance  called  cellu- 
lose. Although  cellulose  has  a  composition 
very  like  starch,  its  physical  properties  are 
very  different.  It  is  neither  soluble  in, 
nor  diffusible  through,  water;  and  although 
when  very  thin  it  can  be  digested  by  the 
human  stomach,  in  the  great  majority  of 
instances  it  is  an  indigestible  mass.  It 
is  on  this  account  that  many  substances, 
which  contain  all  the  materials  necessary 
to  human  food,  nevertheless,  on  account  of 
their  indigestihility,  cannot  be  employed 
as  diet.  The  elephant  pulls  down  the 
branches  of  trees,  and  crushes  their  tissues 
with  its  powerful  grinders,  and  they  are 
easily  digested  in  its  strong  stomach.  Man 
would  starve  on  the  same  food,  for  his  sto- 
mach is  unequal  to  the  task  of  digesting  it. 
It  is  not  that  deal  boards  and  oak  chairs  do 
not  contain  the  elements  of  our  food  that 
we  could  not  live  upon  them ;  but  that  our 
stomachs  are  incapable  of  digesting  such 
solid  food.  It  is,  then,  the  quantity  and 
character  of  this  cellulose  in  the  vegetable 
food  that  we  eat,  that  modifies  largely  the 
digestibility  of  everything  we  take  as  food. 
It  is  the  dense  cellulose  of  the  cells  which 
forms  the  peel  of  the  cucumber,  the  melon, 
the  apple,  the  pear,  the  plum,  which  ren- 
ders this  part  so  much  more  indigestible 
than  the  fleshy  interior  of  these  fruits.  It 
is  this  which  makes  nuts  and  seeds  of  va- 
rious kinds  indigestible  when  uncooked; 
but  when  ground  down,  and  submitted  to 
the  action  of  heat,  they  are  rendered  readily 
digestible. 

The  next  dietetical  substance  of  which 
we  have  to  speak  is  sugar.  Sugar  is  dis- 
tinguished readily  from  starch,  by  many 
properties.  Sugar  is  soluble  in  water, 
whilst  starch  is  only  diffusible  through  it. 
Sugar  is  susceptible  of  fermentation,  and 
of  being  converted  into  alcohol,  which 
starch  is  not.  Sugar  has  a  peculiar  sweet 
taste,  whilst  starch  is  insipid.  It  is  on 
account  of  the  solubility  of  sugar  that  we 
never,  or  very  seldom,  find  it  in  plants  in 
a  solid  condition.  It  is  always  dissolved 
in  the  water  naturally  contained  in  the 
plants  in  which  it  exists.  Sugar  is  not  so 
frequent  a  product  of  vegetable  change  as 
starch  ;  but  is,  nevertheless,  very  generally 
found  during  some  period  of  the  growth  of 
the   majority   of  plants.     The   seasons  at 
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which  it  is  most  abundant  in  plants,  is 
during  budding,  flowering,  ripening  of  the 
fruit,  and  germination  of  the  seed.  The 
sap  of  the  maple  and  birch  contains  it  in 
the  spring,  whilst  these  plants  are  leafing ; 
the  sap  of  the  sugar-cane,  and  the  several 
species  of  palms  (Fig.  26),  contain  it  most 


Fig.  26. — Sagucrus  saccharifra — Gomuto  Palm. 

largely  at  the  time  they  are  about  to  flower; 
the  orange,  the  pear,  the  apple,  the  plum, 
are  instances  of  fruits  containing  sugar  at 
the  time  of  ripening.  All  seeds  contain 
starch  ;  and  when  the  young  embryo  em- 
braced in  the  seed  is  about  to  grow,  the 
starcb  is  converted  into  sugar.  This  is  the 
philosophy  of  the  process  of  malting,  by 
which  the  starch  of  the  barley  seed  is 
changed  into  sugar,  and  the  maltster  comes 
in  between  the  young  barley  plant  and  its 
sugar,  and  uses  the  latter  for  making  beer. 


History  makes  men  wise,  poetry  witty, 
mathematics  subtle,  philosophy  deep,  morals 
grave,  logic  and  rhetoric  able  to  contend : 
nay,  there  is  no  impediment  in  the  wit  but 
may  be  wrought  out  by  fit  study,  where 
every  defect  of  the  mind  has  its  proper 
remedy.  Those  that  have  the  excellent 
faculty  of  using  all  they  know,  can  never 
know  too  much. 


EASTERN    RAMBLES    AND 
REMINISCENCES. 


RAMBLE  THE  TENTH. 


DJOUNI— RESIDENCE  OF  LADY  HESTER  STAN- 
HOPE-CLIMATE OF  SYRIA,  SEASONS,  AND 
DISEASES,  RAIN,  HAIL,  SNOW,  DEWS,  HOAR- 
FROST, FOGS,  THE  MIRAGE,  DURATION  OF 
THE  DAY,  THE  SHURKIYEH  AND  OTHER 
WINDS-AN  ARAB  WEDDING. 

"The  earth  is  Thine,  and  it  Thou  keepest, 

That  man  may  labour  not  in  vain  ; 
Thou  giv'st  the  grass,  the  grain,  the  tree, 
Seed-time  and  harvest  come  from  thee, 

The  early  and  the  latter  rain ! 
The  earth  is  Thine— the  summer  earth  ;  _ 

Fresh  with  the  dews,  with  sunshine  bright; 
With  golden  clouds  in  evening  hours, 
With  singing  birds  and  balmy  flowers, 

Creatures  of  beauty  and  delight. 
The  earth  is  Thine — the  teeming  earth  ; 

In  the  rich  bounteous  time  of  seed, 
When  man  goes  forth  in  joy  to  reap, 
And  gathers  up  in  his  garner'd  heap, 

Against  the  time  of  storm  and  need. 
The  earth  is  Thine — when  days  are  dim, 

And  leafless  stands  the  stately  tree; 
When  from  the  north  the  fierce  winds  blow, 
When  falleth  fast  the  mantling  snow; — 

The  earth  pertaineth  still  to  Thee  ! " 

Mary  Howitt. 

The  softening  dews  had  rendered  our  path 
luxurious  in  this  clime  of  dust  and  heat ; 
the  horses  and  mules  were  fatigued ;  and 
the  provisions,  like  ourselves,  were  almost 
used  up,  when  we  entered  Djouni. 

Nature's  sable  mantle,  bespangled  with 
bright  gleaming  stars,  had  long  been  spread 
o'er  the  earth,  and  now  the  lovely  moon 
was  claiming  her  sovereign  right ;  the 
scene  was  tranquil,  for  man,  wearied  with 
the  toils  of  the  day,  slumbered.  The  con- 
templation of  the  surrounding  beauties,  in 
that  silent  hour,  when  the  winds  slept,  the 
voice  of  Nature's  choir  was  hushed,  the 
very  flowers  shrouded,  and  only  the  silvery 
light  of  the  moon  to  illumine  the  traveller's 
path,  made  us  meditate  on  the  goodness  of 
Him  who  had  given  us  the  night  for  our 
repose,  and  the  day  for  our  labours. 

Djouni  is  situated  about  eight  miles  east 
of  Sidon,  up  the  mountains  ;  and  is  cele- 
brated as  the  spot  where  the  eccentric,  yet 
highly-gifted,  Lady  Hester  Stanhope, — 
the  favourite  niece  of  William  Pitt — lived 
and  died. 

It  is  almost  impossible  for  any  one  to 
select  a  more  wild  and  romantic-looking 
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spot  in  all  Syria  than  Djouni ;  and  al- 
though we  cannot  censure  her  ladyship  for 
the  choice  of  Syria  as  her  home,  rather 
than  any  other  part  of  the  East,  yet  we  must 
examine  the  motives  that  induced  her  to 
adopt  her  mode  of  life,  a»d  fix  her  home  in 
this  wild  region. 

The  wild  Bedouins  of  Palmyra  gave  her 
the  empty  title  of  maleka,  or  queen;  and  in 
return,  she  lavished  her  gold,  and  gave  them 
an  order  to  impose  a  heavy  tax  upon  every 
traveller  that  should  afterwards  visit  its 
ruins.  Poets,  painters,  travellers  of  all 
grades,  and  from  all  climes,  visited  and 
paid  court  to  her.  Flattered  hy  attentions 
she  did  not  receive  in  her  own  land  ;  her 
affections  blighted — for  it  is  reported  that 
she  had  been  affianced  to  Sir  John  Moore, 


who  fell  at  Corunna  ;  her  talents  diverted 
from  their  proper  channel;  and  her  am* 
bition  and  pride  gratified,  she  surrendered 
herself  to  hallucinations,  and  became  her 
own  dupe. 

Feigning  madness,  or  eccentricity,  she 
fed  her  wild  and  imaginative  followers  with 
prophecies,  miracles,  and  hopes  of  her  own 
fancy's  creation.  Magic  and  astrology 
were  her  favourite  studies,  and  her  religious 
doctrines  a  confusion. 

The  kiosks,  with  their  sculptured  ara- 
besques entwined  with  the  luxuriant  vine 
and  jasmine;  the  arbours  and  fountains 
that  she  planned,  and  the  trees  she  planted, 
are  now  a  wreck. 

To  approach  the  remains  of  the  fairy 
home  Lady  Hester  formed  for  herself  in 
this  region,  we  had  to  wind  up  a  zigzag 
path  on  the  mountain's  side — a  labour  that 
was  not  at  all  recompensed  by  the  scene  of 
desolation  that  we  witnessed — one  that 
might  have  made  us  exclaim  with  Byron — 

"  Here  didst  thou  dwell,  here  schemes  of  pleasure 
plan, 
Beneath  yon  mountain's  ever  beauteous  brow : 
But  now,  as  if  a  thing  unblest  by  Man, 
Thy  fairy  dwelling  is  as  lone  as  thou! 
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Here  giant  weeds  a  passage  scarce  allow 
To  halls  deserted,  portals  gaping  wide  : 
Fresh  lessons  to  the  thinking  bosom,  how 
Vain  are  the  pleaSaunces  on  earth  supplied  ; 
Swept   into  wrecks  anon   by  Time's   ungentle 
tide ! " 

Syria — the  country  of  the  vine  and  the 
olive,  the  cedar  and  the  palm,  combines 
the  advantages  of  many  climes  within  its 
limits;  although  it  can  only  be  said  to 
possess  two  distinct  climates — one  very  hot, 
on  the  coast  and  interior  plains — such  as 
Baalbec,  Antioch,  Tripoli,  and  others ; 
and  the  other  tempeiate,  resembling  our 
own,  as  the  climate  of  the  mountains,  to 
a  certain  elevation. 

An  Arabian  poet,  with  true  oriental 
imagery,  has  said  that  "  Lebanon  bears 
Winter  on  his  head,  Spring  on  his  shoulders, 
and  Autumn  on  his  bosom,  while  Sum- 
mer lies  sleeping  at  his  feet."  This  may 
appear  ridiculous  to  some,  but,  nevertheless, 
it  is  correct,  as  regards  the  variation  of  the 
temperature. 

The  order  of  the  seasons,  in  the  moun- 
tains, is  nearly  the  same  as  in  the  middle 
provinces  of  France  ;  the  winter,  which 
lasts  from  November  to  March,  is  sharp 
and  rigorous ;  the  spring  and  autumn,  mild ; 
and  the  summer  heat  almost  intolerable. 

In  the  plains,  on  the  contrary,  as  soon 
as  the  sun  returns  to  the  equator,  the  tran- 
sition to  oppressive  heat,  which  continues 
to  the  end  of  October,  is  very  rapid;  but 
the  winter  is  so  mild,  that  the  orange,  date, 
banana,  and  other  delicate  fruit-trees,  flou- 
rish in  the  open  air. 

Persons  about  to  visit  any  country 
should  possess  themselves  of  a  thorough 
knowledge  of  its  climate,  or,  at  least,  as 
far  as  possible ;  and,  during  their  sojourn, 
make  notes  respecting  the  temperature, 
&c. ;  because  it  is  pretty  certain  that  the 
meteorological  causes  of  diseases  consist 
of  such  atmospheric  changes  as  tempera- 
ture, moisture  and  changes  in  the  com- 
position of  the  air,  arising  from  exhalations 
from  the  earth,  large  surfaces  of  water, 
and  decomposing  animal  and  vegetable 
matters. 

Every  reader  should  pay  attention  to 
these  matters,  for  they  are  highly  impor- 
tant to  travellers,  and  affect  us  all  directly 
or  indirectly. 

During  July  and  August,  attacks  of 
"coups  de  soleil "  are  frequent  in  the  plains  ; 
and  from  July  to  October,  when  the  heat 


is  excessive,  remittent  and  intermittent 
fevers,  small-pox,  scarlatina,  and  plague, 
attack  the  residents  of  the  plains  especially, 
while  those  on  the  mountains,  generally, 
escape  ;  cholera  and  ophthalmia  sometimes 
rage  during  the  hot  months.  In  the  va- 
riable months,  rheumatism,  catarrh,  and 
glandular  swellings  of  the  throat,  are  pre- 
valent ;  while  dysentery  and  diseases  of  the 
brain  and  stomach  are  the  chief  diseases 
of  the  rainy  months — for  it  should  be  borne 
in  mind  that  the  soil  of  a  Turkish  city  is 
filthy  in  the  extreme.  At  Damascus  fevers 
and  agues  prevail  almost  universally  during 
the  autumn,  which  may  be  ascribed  to  the 
great  mass  of  vegetable  matter  undergoing 
decomposition,  and  the  winter  is  very 
severe. 

Syria  has  had,  in  common  with  other 
countries,  seasons  of  extreme  heat  and  cold, 
and  others  characterised  by  mildness  :  but 
the  two  extremes  of  heat  and  cold,  during 
the  year,  are  chiefly  felt  in  the  southernmost 
parts  of  Syria,  on  the  confines  of  Arabia. 

Extremely  hot  seasons  occurred  during 
the  reign  of  Justinian,  Theodosius,  Sultan 
Murad  III.,  and  Mohammed  III.,  and  very 
severe  frosts  in  the  years  a.d.  601,  753, 
934,  764,  928,  and  1232.  The  year  1508 
was  of  so  mild  a  character  that  almond  and 
pomegranate-trees  were  in  full  bloom  in 
January,  and  the  olive  plantations  were 
growing  luxuriantly. 

The  rains  which  develop  atmospheric 
and  terrestrial  electricity,  after  a  dry  sea- 
son, commence  about  the  end  of  October, 
but  they  are  not  long  or  plentiful.  In 
December  and  January  the  rain  becomes 
more  frequent  and  heavy,  but  interrupted 
only  at  intervals  of  five  or  six  days,  with 
great  violence,  the  drops  being  smaller  on 
the  mountains  than  on  the  plains.  Some- 
times it  rains  in  March  and  April,  but 
Damascus  is  generally  exempt  from  April 
to  November.  The  remainder  of  the  year 
is  uniform,  and  drought  is  more  frequently 
complained  of  than  the  rain,  which,  when 
it  does  come,  descends,  as  Dryden  says — 


"  so  fast, 


That  all  at  once  it  falls." 

Hail  usually  falls  in  December,  but  is 
not  so  frequent  as  might  be  imagined,  and 
the  hailstones  not  larger  than  in  England. 
Such  hailstones  as  fell  when  the  five  kings 
went  to  war  against  Gibeon,  and  slew  more 
of  their  army  than  the  swords  of  the  Israel- 
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ites,*  or  those  that  destroyed  the  vines  and 
cattle  of  the  Egyptians,!  are  not  to  be 
seen  in  Syria  now,  although  some  modern 
travellers  have  asserted  that  they  have 
fallen  as  large  as  walnuts!  but  long  con- 
tinued and  severe  hailstorms  sometimes 
occur.  The  most  prolonged  and  severe  one 
recorded,  took  place  on  the  eighth  of  Feb- 
ruary, 1801,  which  lasted  two  days  and 
nights,  without  intermission,  and  did  an 
incalculable  amount  of  damage. 

Snow  often  falls  in  November,  Decem- 
ber, and  January,  to  the  depth  of  a  foot  or 
fourteen  inches,  but  does  not  remain  long- 
on  the  ground,  especially  in  the  south. 
The  height  of  the  snow  line  in  Syria,  is 
estimated  to  be  9.520  feet  (Trig.)  above 
the  level  of  the  sea;  and  Lebanon,  which 
is  covered  with  snow  to  the  depth  of  four 
or  five  feet  on  the  Djebel  Sunnin,  and  from 
six  to  eight,  or  even  twelve  feet,  on  the 
Djebel  Sheikh,  is  considered  impassable 
after  the  1st  of  November,  on  account  of 
the  drifts.  The  snow  of  Lebanon  is  a 
profitable  source  of  income  to  some  of  the 
peasants,  who  collect  and  retail  it  in  hard- 
ened and  compressed  blocks  to  the  sherbet 
makers,  to  cool  their  beverage ;  and  the 
snow  harvest  is  anxiously  regarded — for, 
as  in  the  days  of  Jeremiah,  the  natives 
exclaim,  "  Will  a  man  leave  the  snow  of 
Lebanon  V  There  are  four  remarkable 
falls  of  snow  in  Syria  recorded,  viz.  18th 
January,  1508  ;  19th  December,  1797;  3rd 
November,  1817;  and  28th  November, 
1836,  when  a  great  many  of  the  houses  at 
Damascus  were  destroyed,  and  upwards  of 
three  hundred  persons  perished  by  the 
falling  in  of  the  roofs  ;  and  the  caravan  of 
Mount  Lebanon  was  also  rendered  impass- 
able for  six  weeks. 

When  the  wind  blows  from  the  north  and 
west,  being  laden  with  moisture  from  the 
Mediterranean,  the  copious  dews  supply 
the  place  of  the  rains  ;  and  the  wisdom  of 
Him  that  made  "  the  greater  light  to  rule 
the  day,  and  the  lesser  light  to  rule  the 
night,"  has  so  ordered  it,  that  as  the  rains 
decrease,  the  dews  increase  ;  and  so  also 
the  deposition  is  greater  when  the  temper- 
ature of  the  day  has  been  raised;  so  that 
the  soil  brings  forth  abundantly.  When 
the  rains  increase,  then  the  south  wind 
from  the  desert  assists  in  curbing  it,  and 

i      *  Joshua  x.  11.        t  Psalms  xxxviii.  47. 


establishing  the  balance.  These  dews 
commence  soon  after  sunset,  and  continue 
until  sunrise,  during  the  greater  part  of 
the  year,  but  in  January  they  fall  towards 
morning.  In  February,  they  commence 
about  the  middle  of  the  month,  but  do  not 
acquire  that  intensity  peculiar  to  an  east- 
ern clime  until  the  latter  part  of  May, 
the  whole  of  June,  July,  August,  and  the 
commencement  of  September.  Travellers 
should  be  careful  not  to  expose  themselves 
to  the  influence  of  the  dew,  for  often  when  we 
have  been  travelling  in  Syria,  "  there  went 
up  a  mist  from  the  earth,  and  watered  the 
whole  face  of  the  ground,"  so  that  our  clothes 
were  bathed,  as  it  were,  with  its  moisture. 

Hoar-frost  is  rare,  except  on  the  lower 
range  of  Lebanon ;  but  it  may  be  observed 
occasionally,  during  some  of  the  severe 
mornings  of  December,  January,  and  April. 

Fogs,  or  mists,  are  more  frequent  in 
October,  November,  and  January — lasting 
from  four  to  six  or  eight  hours,  occurring 
for  three  or  four  consecutive  days,  and 
being  very  dense. 

The  mirage,  which  is  called  Suhrdb,  or 
"  water  of  the  desert,"  by  the  Arabs,  may 
be  frequently  observed,  when  travelling  in 
the  desert  plains  of  Syria,  with — 

"  Some  great  caravan,  from  well  to  well, 
Winding  as  darkness  on  the  desert  fell," 

parched  by  thirst,  with  a  glowing  atmo- 
sphere around,  and  no  water  at  hand.  Sud- 
denly the  traveller  observes  a  beautiful 
lake  before  him,  with  villages  and  verdant 
groves,  or  clumps  of  trees  reflected  on  the 
surface;  and  he  presses  forward  to  cool  his 
swollen  and  parched  tongue,  and  bathe  his 
horse's  feet,  but  the  illusion  recedes  faster 
than  he  can  approach ;  and  only  then  he 
discovers  the  mockery  of  his  misery — he 
has  chased  the  mirage,  which  has  so  oft 
deceived  thousands  of  dying  and  thirst- 
distressed  travellers. 

It  would  render  this  already  lengthy 
sketch  of  the  climate  of  Syria  still  more 
prolix,  were  I  to  enter  into  detail  with  re- 
spect to  such  matters  as  the  clouds,  water- 
spouts— which,  however,  are  very  common 
— purity  of  the  atmosphere,  fall  of  aerolites, 
&c.  ;  but  it  is  necessary  to  notice  some 
other  subjects,  of  importance  to  travellers. 

The  duration  of  the  longest  day,  at 
Baalbec,  is  14h.  30m.;  at  Beyrout,  14h. 
20m. ;  and  at  Acre,  Tripoli,  Latikia,  Jaffa, 
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and  Mount  Carmel,  14b.;  and  the  duration 
of  the  twilight,  throughout  Syria,  averages 
from  lb.  36m.,  to  lh.  24m. 

The  Shurkiyeh,  which  corresponds  to  the 
Phcenicias,  Phcenix,  and  Leuco-notus  of 
the  ancients  ;  and  the  Sirocco,  Scirocco, 
Schirocco,  or  Siroc  of  the  Italians,  so  called, 
because  they  suppose  it  blows  direct  from 
Syria  to  their  coast,  comes  from  a  point  of 
the  compass  a  little  to  the  southward  of 
S.  K— SS.  E. ;  being  67°  SO'  from  the 
north  point. 

It  occurs  more  frequently  in  the  harvest 
season  than  any  other  period  of  the  year, 
and  the  mean  of  its  frequency  for  each 
month  throughout  the  year,  is  as  follows : — 
July  0 


January    0.2 

February 0.5 

March  1 

April 5.4 

May  3.1 

June 0 


August 0 

September    0 

October    0.7 

November   0.7 

December    0.2 


Its  duration  varies  irom  thirty  to  forty 
hours  at  a  time,  but  generally  it  does  not 
exceed  sixteen  or  twenty.  Its  effect  on 
the  thermometer  varies  considerably;  in 
May,  on  two  occasions  during  my  resi- 
dence there,  it  caused  the  mercury  to  rise 
from  64°  to  86°,  and  from  G9°  to  102°;  in 
June,  on  one  occasion,  from  83°  to  105°; 
the  mean  increase  caused  in  the  tempera- 
ture of  the  atmosphere  is  21°.3,  and  the 
mean  of  its  temperature  112°;  and  there- 
fore, "  when  ye  see  the  south  wind  blow, 
ye  say,  There  will  be  heat ;  and  it  cometh 
to  pass."*  The  hygrometer  frequently 
falls  from  10°  to  18°,  and  the  barometer 
also  marks  a  considerable  increase  of  at- 
mospheric pressure. 

Its  effect  upon  inorganic  bodies  is  also 
remarkable ;  the  walls  and  roofs  of  houses, 
pavements,  and  stone  floors ;  the  decks  of 
ships,  and  sails,  are  covered  with  such  an 
abundance  of  moisture,  as  to  lead  to  the 
supposition  that  a  smart  shower  had  fallen 
a  short  time  before.  Clothes  appear  as  if 
wrung  out  in  water  ;  iron  cannot  be  made 
into  well- tempered  steel,  and  veneered 
articles  often  give  way. 

Its  effect  upon  the  healthy  animal  sys- 
tem requires  noticing.  A  few  minutes 
after  exposure  to  its  influence,  the  skin  is 
covered  with  a  profuse  perspiration,  which, 
remaining  on  the  surface,  causes  it  to  be 
clammy ;  every  fibre  appears  relaxed ;  there 


*  Luke  xii,  55, 


is  great  lassitude,  heaviness,  oppression, 
and  a  feeling  of  suffocation,  general  restless- 
ness, irritability,  great  thirst,  loss  of  appe- 
tite, sometimes  distressing  headache,  and 
inaptitude  for  corporeal  or  mental  exer- 
tion ;  so  that  when  an  Italian  wishes  to 
express  his  disapprobation  of  a  work,  he 
exclaims — "  Era  scritto  in  tempo  del  si- 
rocco"—" It  was  written  during  the  time 
of  the  sirocco."  The  enervating  action  of 
this  wind  may  be  ascribed,  without  doubt, 
to  the  development  of  electricity  arising 
from  the  meeting  of  the  south  and  north 
winds,  and  the  extraordinary  difference  of 
temperature  between  them. 

When  the  human  system  is  diseased,  its 
effect  is  very  remarkable.  Bronchitis, 
ophthalmia,  and  dysentery,  are  much  ag- 
gravated ;  fevers  assume  a  low  character ; 
wounds  put  on  an  angry  appearance ; 
ulcers,  that  have  previously  cicatrized, 
frequently  re-open,  spread,  and  become  in- 
dolent ;  nervous  diseases,  and  diseases  of  the 
skin,  are  aggravated,  and  vaccination  fails. 

Wine,  bottled  during  the  Shurkiyeh,  is 
often  spoiled  ;  fruit,  if  preserved,  speedily 
ferments,  and  is  destroyed ;  meat  soon 
taints,  and  will  not  take  the  salt ;  bread 
requires  only  a  small  portion  of  leaven,  as 
fermentation  is  very  rapid ;  glue  will  not 
adhere ;  and  oil-paint  will  not  dry,  or  if  it 
apparently  dries,  a  subsequent  wind  will 
cause  it  to  ooze  out.  Vegetables,  fruit, 
&c,  appear  as  if  burnt  up,  when  exposed 
to  its  influence,  and  are  soon  destroyed. 

Horses,  camels,  mules,  &c,  perspire 
profusely  ;  dogs  and  cats  are  restless  and 
dozy ;  sheep  and  cows  appear  dull,  and  re- 
fuse their  food,  and  all  seem  prostrated  by  it. 

The  best  method  to  moderate  its  effects 
is  that  employed  by  the  natives — sprink- 
ling the  floor  or  ground  with  water ;  pla- 
cing pans  of  water  at  the  doors  and  win- 
dows, which  are  kept  shut ;  and  hanging 
up  wet  clothes,  sheets,  sails,  &c,  in  various 
parts  of  the  house,  so  as  to  supply  as 
much  moisture  as  possible. 

Although  the  ShurJuyeh  is  the  prevailing 
hot  wind  of  Syria,  still  it  is  visited  by  the 
hot  Khamsin,  from  the  SS.  W.,  which  im- 
parts a  purplish  hue  to  the  atmosphere ; 
and  by  the  Samiel,  from  the  S.E.,  which  is 
synonymous  with  the  Simoom  of  the  desert, 
and  contains  a  larger  amount  of  azote. 

Calms  are  rare  for  a  longer  period  than 
ten  or   twelve  hours,   as  a  morning  and 
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evening  breeze  is  sure  to  set  in — a  fact 
that  should  be  remembered  by  travellers. 

As  we  were  desirous  of  witnessing  the 
marriage  feast  of  a  peasant  at  Beyrout,  we 
bade  adieu  to  Djouni ;  and  after  a  brisk 
ride,  we  arrived  at  the  spot  where  the  wed- 
ding festivities  were  going  on  with  great 
spirit. 

The  scene  was  a  novel  one  for  us,  and 
we  were  much  amused.  The  bridegroom 
was  a  fisherman,  and  had  been  married  that 
day  to  the  dark-eyed  daughter  of  a  shop- 
keeper, without  having  seen  each  other 
before.  Custom  is  everything ;  but  such 
a  method  of  disposing  of  our  fair  beauties 
would  not  answer. 

A  fine,  handsome  young  fellovv,  with 
more  money  than  generally  falls  to  the 
lot  of  Arabs,  sought  a  wife,  according 
to  the  custom  of  the  land,  and  fell  in 
love  with  the  lady's  ankles — because  he 
was  not  permitted  to  see  her  face  !  The 
day  arrived;  the  bridal  procession,  headed 
by  a  buffoon  mounted  on  a  horse,  who, 
dressed  in  an  absurd  manner,  performed 
the  most  approved  and  extravagant  an- 
tics ;  the  drums  were  beaten  with  more 
than  common  zeal ;  the  swordsmen,  en- 
gaged in  the  mock  fight,  kept  the  bride 
broiling  in  the  sun  longer  than  usual ;  the 
dancing-men,  musicians,  and  assemblage 
of  relations,  shouted,  sang,  and  played, 
with  great  vigour.  In  the  centre,  the  bride, 
entirely  covered  with  a  red  shawl,  walked 
between  two  other  females,  under  a  canopy 
of  silk,  supported  by  four  poles ;  while 
a  woman,  walking  backwards,  constantly 
fanned  her;  crowds  of  men  and  children 
followed  and  surrounded  the  procession  to 
the  house.  In  the  evening,  the  bonfires 
blazed ;  the  cressets  cast  a  cheerful  light 
around ;  the  Ziraleet  and  music  sounded 
shrilly  and  merrily  ;  but  one  alone  was  sad, 
that  should  have  been  happy,  the  happiest 
of  all — the  bridegroom — for  his  bride  was 
old  and  ugly,  and  had  but  one  eye !  Such 
cases  as  this  are  by  no  means  uncommon, 
and  must,  at  any  rate,  be  expected ;  and 
the  man's  only  chance  of  getting  rid  of  his 
bargain,  is  to  divorce  her. 

The  spot  chosen  for  the  nuptial  festi- 
vities, was  on  a  sloping  ground,  near  to 
Beyrout.  The  old  walls  of  the  town,  bear- 
ing proofs  of  British  cannonading,  and  the 
range  of  Lebanon,  formed  the  back-ground, 
and  some  houses  with  people  standing  on 


the  top  to  witness  the  gay  scene.  Tents 
were  erected,  under  whose  shade  the  female 
friends  were  collected ;  a  group  of  moun- 
taineers were  standing  near  to  witness  the 
antics  of  two  hired  buffoons,  while  another 
group  of  more  intimate  friends  fired  a  vol- 
ley several  times  ;  near  to  where  we  re- 
clined and  drank  our  coffee,  a  sheep,  stuffed 
with  pistachios,  was  roasted  whole ;  and 
before  us  three  crabbed  men  sat,  and 
watched  with  wistful,  and  alternate  glances 
the  savoury  meal,  and  three  musicians  that 
were  singing  close  at  hand. 

The  epithalamium  was  a  doleful  kind  of 
a  ditty,  notwithstanding  it  contained  some 
most  desperate  love  sentences,  such  as 
"  By  Allah !  I  am  consumed  with  love  !  " — 
"Thy  black  eyes  have  made  me  mad!" — 
"  Beloved  of  my  heart,  honey  is  on  your 
lips,  your  glances  have  intoxicated  me!" 
And  the  musical  instruments  were  noisy 
and  harsh,  as  all  of  them  are,  which  is  the 
more  extraordinary,  as  the  Syrians  are  re- 
markably fond  of  music ;  and  even  when 
employed  in  the  fields,  or  carrying  goods, 
rowing,  and  sawing,  they  regulate  their 
motions  by  songs  and  chaunts,  and  always 
pay  great  attention  to  any  European  per- 
formances, or  musical  instruments.  Their 
system  of  music  is  peculiar — the  tones 
being  divided  into  thirds,  which  renders 
the  style  confined,  plaintive,  and  simple. 

Having  presented  our  wedding  gifts  of 
loaves  of  sugar,  coffee  and  tobacco,  we  seated 
ourselves  on  the  ground,  and  witnessed  the 
dancing  and  feasting,  not  omitting  to  par- 
take of  some  of  the  roasted  sheep,  with  the 
pistachio  stuffing. 

Now  all  this  feasting  and  display  does 
not  cost  the  bridegroom  much,  indeed  it 
is  the  usual  method  of  providing  a  stock 
to  commence  life  with :  for  the  more  friends 
he  has,  the  more  loaves  of  sugar,  and  bags 
of  coffee  and  tobacco  he  gets  ;  and  his  only 
expenses,  or  nearly  so,  are  for  the  musi- 
cians, buffoons,  fruit,  and  meat. 

To  horse,  to  horse  !  the  feast  has  ended, 
the  sloping  mounds  and  sandy  plain  are 
being  deserted,  and 

"  Now  greenwoods  blush  red,  and    the    night- 
star's  encroaching ; 
Slow  climbs  the  dark  shadow  up  the  eastern 
hills; 
The  grey-winged  twilight    by  stealth    is    en- 
croaching, 
Farewell,  ye  wild  songsters,  ye  lambkins  and 
rills." 
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lecture  xviii. — continued. 

Silicates. — The  formula  of  a  neutral  or 
normal  silicate  is  MO .  Sc03,  or  M  Sc04  ; 
but  the  silicates,  like  the  borates,  generally 
contain  an  excess  of  acid  or  of  base.  Nearly 
all  the  salts  of  silicic  acid  are  insoluble  in 
water  ;  in  fact,  the  only  soluble  silicates 
are  those  of  potassium  and  sodium,  and 
these  are  soluble  only  when  they  contain 
an  excess  of  base.  We  have  seen  that  a 
soluble  compound  is  formed  by  fusing 
silica  with  four  times  its  weight  of  an  alka- 
line carbonate ;  but  if  the  proportions  are 
reversed,  a  glassy  substance  is  formed, 
which  is  insoluble  in  water. 

When  a  solution  of  an  alkaline  silicate, 
containing  excess  of  base,  is  mixed  with  a 
solution  of  any  other  metal,  with  chloride 
of  calcium,  or  barium,  for  instance,  double 
decomposition  takes  place,  an  alkaline 
chloride  remaining  in  solution,  and  a  sili- 
cate of  barium  or  calcium  being  precipi- 
tated. The  insoluble  silicates  thus  formed 
are  very  unstable,  being  very  easily  decom- 
posed, even  by  the  weakest  acids.  In  fact, 
silicic  acid,  at  ordinary  temperatures,  has 
but  little  affinity  for  bases ;  but  at  high  tem- 
peratures it  drives  out  the  strongest  acids 
from  their  combinations,  converting  their 
salts  into  silicates  ;  sulphate  of  potassium, 
for  example,  is  decomposed  with  the  utmost 
ease  by  fusion  with  silica.  This  property, 
as  in  the  case  of  boracic  acid,  is  due  to  the 
great  fixity  of  silicic  acid  at  high  tempera- 
tures. 

The  glassy  compounds  formed  by  fusing 
an  alkaline  carbonate  with  excess  of  silica, 
though  insoluble  in  water,  are  slowly  de- 
composed by  water  and  by  acids,  the  alkali 
being  dissolved  out  and  the  silica  separated. 
The  insoluble  silicates  of  other  metals — 
silicate  of  calcium,  for  instance — are  like- 
wise decomposed  by  acids  with  more  or  less 
facility,  according  to  their  state  of  aggre- 
gation. But  the  double  silicates,  formed 
by  fusing  silica  with  potash  or  soda,  and 
another  metallic  oxide — lime,  or  oxide  of 
lead,  for  instance — resist  the  action  of  water 
and  acids  completely.  It  is  these  com- 
pounds which  constitute  the  several  varieties 
pf  glass ;  thus  flint-glass,  of  which  drinking 


glasses  and  decanters  are  made,  is  prepared 
by  fusing  sand  with  carbonate  of  potassium 
and  oxide  of  lead  ;  window-glass  is  a  sili- 
cate of  potassium  and  calcium  ;  and  com- 
mon green  bottle-glass  contains  the  same 
materials,  together  with  a  large  quantity  of 
iron. 

The  great  abundance,  and  wide  diffusion 
of  the  natural  silicates,  has  been  already 
mentioned;  by  far  the  greater  number  of 
them  are  double  salts,  containing  two  bases. 
The  most  abundant  and  important  of 
them  all  is  felspar,  a  double  silicitate  of 
potassium  and  aluminum  (KA12.4  Si04). 
This  mineral,  or  some  of  its  varieties, 
formed  by  the  substitution  of  other  metals 
for  the  whole  or  a  part  of  the  potassium  and 
aluminum,  enters  into  the  composition  of 
all  the  most  ancient  rocks  composing  the 
crust  of  the  earth.  Thus,  granite,  the 
oldest  of  all,  and  which  may  be  regarded 
as  forming  the  very  frame-work  of  the  ex- 
ternal portion  of  our  globe,  is  a  mixture  of 
felspar,  mica  (another  double  silicate),  and 
quartz.  Now,  felspar  is  gradually  decom- 
posed by  the  action  of  air  and  water,  the 
greater  part  of  the  potash  being  dissolved 
out,  and  the  silica  and  alumina,  with  a  small 
proportion  of  potash,  remaining  behind  in 
the  form  of  clay — a  substance  which  varies 
in  colour,  tenacity,  and  other  properties, 
according  to  the  particular  variety  of  fel- 
spar from  which  it  was  formed,  and  accord- 
ing to  the  nature  of  the  minerals  with 
which  the  felspar  was  associated.  The 
white  clay  used  for  the  manufacture  of  the 
finer  kinds  of  porcelain,  is  formed  by  the 
decomposition  of  granite.  This  rock,  hard 
and  firm  as  it  is  in  its  original  state,  is, 
under  peculiar  circumstances,  completely 
disintegrated  by  the  action  of  water  con- 
taining carbonic  acid,  the  felspar  being 
decomposed  in  the  manner  just  described, 
while  the  hard  particles  of  quartz  and  mica 
remain  mixed  with  it,  the  whole  forming  a 
soft  friable  mass.  To  prepare  the  clay  for 
use,  the  decomposed  mass  is  washed  by  a 
stream  of  water,  whereby  the  finer  particles 
of  clay  are  carried  off,  and  the  quartz  and 
mica  left  behind.  The  clay,  together  with 
the  water,  is  run  into  tanks,  where  the  clay 
settles  to  the  bottom  ;  after  which  it  is  dried 
in  an  oven,  and  is  then  fit  to  be  sent  to  the 
potteries. 

The  preceding  is  a  slight  sketch  of  some  of 
the  more  interesting  points  relative  to  the 


202 


FAMILIAR   LECTURES   ON    CHEMISTRY. 


silicates,  but  the  full  description  of  these 
salts,  both  natural  and  artificial,  must  be 
reserved  till  we  have  treated  of  the  prin- 
cipal bases  which  they  contain. 

OTHER    COMPOUNDS    OF    SILICON. 

Chloride  of  Silicon,  SiCl3,  is  prepared 
similarly  to  chloride  of  boron,  by  heating 
pure  silicon,  or  a  mixture  of  silica  and 
charcoal,  in  a  current  of  dry  chlorine  gas, 
and  passing  the  vapour  of  the  resulting 
compound  into  a  tube  surrounded  with  a 
freezing  mixture.  A  yellow  liquid  then 
condenses  in  the  tube,  consisting  of  chlo- 
ride of  silicon,  with  excess  of  chlorine, 
from  which  it  may  be  freed  by  agitation 
with  mercury,  and  subsequent  distillation. 
It  then  forms  a  colourless  liquid,  very 
mobile,  and  having  a  density  of  1*58.  It 
boils  at  138°,  giving  off  acid  fumes.  It  is 
decomposed  by  contact  with  water,  yielding 
hydrochloric  and  silicic  acids,  the  latter 
separating  in  the  form  of  a  jelly. 

Fluoride  of  Silicon,  SiF3. — When  a  mix- 
ture of  equal  parts  of  fluor  spar  and  pounded 
glass  is  heated  in  a  flask  with  6  or  8  parts 
of  oil  of  vitriol,  a  gas  is  given  off  which 
forms  very  dense  white  fumes  on  coming 
in  contact  with  the  air,  but  is  perfectly 
transparent  and  colourless  when  collected 
over  mercury  in  a  dry  vessel.  This  gas  is 
the  fluoride  of  silicon.  It  is  formed  by  the 
mutual  action  of  the  fluor  spar  and  the 
silica  in  the  glass,  the  other  products  of 
the  action  being  water  and  sulphate  of 
calcium ;  thus, 

3  CaF  +  Si03  +  3  HS04  ==  3  CAS04 
+  3  HO  +  SiF3. 

Fluoride  of  silicon  is  a  very  heavy  gas, 
its  density  being  3*57.  It  produces  very 
suffocating  effects  when  inhaled.  It  is  in- 
stantly decomposed  by  water,  the  products 
of  the  decomposition  being  silica,  and  a 
peculiar  acid,  called  hydrofluosilicic  acid, 
which  contains  the  elements  H3Si2F9, 
and  may  be  regarded  as  a  compound  of 
hydrofluoric  acid  with  fluoride  of  silicon 
(3  HF  -f-  2  SiF3).  The  decomposition  is 
as  follows  : — 

3  SiF3  +3HO  =  H3Si2F9  +  Si03. 
The  silica  separates   in  the  form  of  a  thin 
jelly  ;  its  precipitation  is  the  cause  of  the 
dense  white  fumes  which  fluoride  of  silicon 
forms  in  contact  with  moist  air. 


Hydrofluosilicic  acid  is  a  very  useful  re- 
agent in  chemical  analyses.  It  is  easily 
prepared,  in  any  required  quantity,  by 
passing  the  gaseous  fluoride  of  silicon  into 
water.  For  this  purpose  the  flask  contain- 
ing the  materials  is  provided  with  a  wide 
tube,  made  perfectly  dry,  and  passing  to 
the  bottom  of  a  glass  jar,  in  which  a  quan- 
tity of  mercury  is  placed,  sufficient  to 
cover  the  end  of  the  tube  to  the  depth  of 
about  an  inch.  Walter  is  then  carefully 
poured  into  the  vessel,  and  heat  applied  to 
the  flask.  The  gas  is  then  given  off, 
bubbles  through  the  mercury,  and  comes 
in  contact  with  the  water,  where  it  is  de- 
composed in  the  manner  above  described, 
a  large  quantity  of  silica  being  separated, 
which  soon  brings  the  whole  of  the  liquid 
to  a  thick  gelatinous  consistence;  constant 
stirring  is  necessary  to  distribute  the  silica 
equally  through  the  liquid.  The  use  of 
the  mercury  is  to  prevent  the  water  from 
touching  the  end  of  the  tube  ;  without  this 
precaution,  the  tube  would  soon  be  stopped 
up  by  the  silica,  and  an  explosion  would 
ensue.  For  the  same  reason,  it  is  neces- 
sary to  dry  the  tube  before  commencing 
the  operation.  When  the  liquid  is  suf- 
ficiently saturated,  it  must  be  strained 
through  a  cloth,  and  afterwards  filtered 
through  paper;  it  then  forms  a  colourless, 
transparent,  and  strongly  acid  solution. 
The  separated  silica,  after  being  washed, 
dried,  and  heated  to  redness,  to  drive  off 
any  adhering  mercury,  is  perfectly  pure, 
and  forms  a  snow-white  powder,  which 
is  so  finely  divided  that  it  finds  its  level 
in  the  containing  vessel  almost  like  a 
liquid. 

When  hydrofluosilicic  acid  is  mixed  with 
solutions  of  various  metallic  salts,  the  metal 
of  the  salt  takes  the  place  of  the  hydrogen 
in  the  acid,  and  forms  a  new  compound, 
called  a  Silico- fluoride,  the  general  formula 
of  which  is  M3  Si2  F9,  or  3  MF  .  2  Si  F3  ; 
and  as  some  of  these  compounds  are  soluble 
and  others  insoluble,  hydrofluosilicic  acid 
serves  as  a  test  for  distinguishing  between 
certain  metals  in  solution.  Thus,  on  adding 
the  acid  to  a  salt  of  potassium,  a  white 
gelatinous  precipitate  is  formed;  whereas, 
with  salts  of  sodium,  it  gives  no  precipitate. 
In  a  similar  manner  it  serves  to  distinguish 
between  barium  and  strontium,  the  silico- 
fluoride  of  barium  being  insoluble,  and  that 
of  strontium  soluble  in  water. 
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OCTOBER. 

"The  sun 
Is  centre  to  the  world,  and  other  stars 
By  his  attractive  virtue  and  their  own 
Incited,  dance  about  him  various  rounds. 
Their  wandering  course  now  high,  now  low, 

then  hid, 
Progressive,  retrograde,  or  standing  still." 

"Father,''  said  Walter,  "why  is  it  that 
one  star  twinkles,  and  that  another  shines 
quietly;  that  some  are  large,  and  others 
small?" 

"  My  child,  I  cannot  tell  you,"  replied 
the  father  ;  "but  this  I  know,  that  as  one 
star  differeth  from  another  star  in  glory,  so 
is  the  resurrection  of  the  dead.  It  is  sown 
a  natural  body,  it  is  raised  a  spiritual  body; 
and  never  do  I  look  up  to  the  stars  with- 
out thinking  of  your  little  sister,  at  whose 
burying  those  comfortable  words  were  spo- 
ken by  the  minister." 

"You  tell  us  the  names  of  flowers  in 
the  fields,  father, "  answered  the  eager 
youth.""I  know  the  harebell  and  the  cow- 
slip, the  primrose  and  maish-marigold, 
the  cuckoo-flower  and  corn-cockle,  because 
you  taught  me:"  and  thus  saying,  Walter 
looked  beseechingly  in  his  father's  face, 
begging  him  to  tell  something  about  the 
stars. 

It  chanced  that  an  astronomer  was  pass- 
ing at  the  time,  on  his  way  to  the  summit 
of  a  neighbouring  hill,  in  order  to  observe 
the  beauty  of  those  sparkling  luminaries — 
for  his  own  dwelling  lay  low  among  the 
trees.  He  heard  the  question  of  young 
Walter,  and  opening  the  wicket-gate  that 
led  into  the  cottage  garden,  he  courteously 
asked  leave  to  enter. 

John  Rogers,  the  master  of  that  small 
domain,  was  a  working  man  of  no  ordinary 
intellect.  He  taught  his  children  the 
names  and  uses  of  such  trees  and  flowers 
as  best  he  knew,  and  concerning  the  habits 
and  instincts  of  different  animals  ;  it  was 
his  greatest  delight  to  gather  thern  around 
him  in  the  cottage  porch,  after  his  day's 
work ;  and  that  evening  he  was  explaining 
the  wonderful  construction  of  the  meadow- 
saffron,  to  which  reference  was  made  in 
the  Family  Friend,  vol.  iii.,  p.  234,  when 


young  Walter,  thinking  that  his  father 
knew  as  much  about  stars  as  flowers,  wished 
to  learn  somewhat  concerning  the  myriads 
that  sparkled  above  his  head. 

The  astronomer  was  cordially  welcomed, 
and  having  seated  himself  in  the  rustic 
porch,  he  sought  to  adapt  his  language  to 
his  hearers  while  he  unfolded  a  small  por- 
tion of  his  favourite  science.  The  evening 
was  serenely  beautiful  ;  the  air  fresh,  yet 
mild;  the  trees  displayed  those  gorgeous 
tints  which  adorn  the  woods  in  autumn — 
some  were  russet,  others  yellow ;  others, 
again,  of  the  brightest  orange  ;  and  on  high, 
the  stars  twinkled  with  that  vivid  clearness, 
which  often  renders  our  autumnal  evenings 
so  eminently  beautiful. 

"My  young  friends,"  said  the  astro- 
nomer, "  you  are  happy  in  possessing  a 
parent  who  instructs  you  concerning  the 
plants  and  animals,  and  who  enables  you 
to  regard  them  as  gifts  from  your  heavenly 
Father,  to  be  used  for  your  advantage,  ana 
to  His  glory.  He  can  teach  you  many 
things,  with  which  I  am  unacquainted  ; 
while  I,  on  my  part,  have  acquired  some 
kinds  of  knowledge  to  which  his  attention 
has  not  yet  been  directed.  Shortly,  how- 
ever, he  will  be  able  to  answer  your  in- 
quiries respecting  yonder  stars,  and  in  the 
mean  time  I  will  endeavour  to  make  you 
understand  wherein  a  planet  differs  from 
a  star. 

"  Stars  shine  by  their  own  native  light, 
having,  so  to  speak,  light  within  them- 
selves. They  glitter  in  the  vast  dome 
above  our  heads  like  little  spangles  ;  while 
such  of  the  planets  as  become  visible  at 
different  periods,  and  may  be  seen  with  the 
naked  eye,  are  illumined  by  the  sun,  how- 
ever distant. 

"The word  Planet  signifies  a  wanderer — 
it  is  an  heavenly  body  which  moves  round 
another,  as  the  earth  on  which  we  dwell 
revolves  about  the  sun.  Several  have  been 
discovered;  the  circles  in  which  they  per- 
form their  ceaseless  journeys,  are  termed 
orbits ;  and  as  two  of  them  are  nearer  to  the 
sun  than  we  are,  they  are  called  inner,  or 
interior ;  while  the  others,  being  more  dis- 
tant, are  termed  outer,  or  exterior. 

MERCURY. 

"Each  planet  has  a  distinctive  name. 
The  one  nearest  to  the  sun  is  Mercury  ;  and 
the  time  which  he  takes  in  going  round 
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the  sun,  is  nearly  eighty-eiglit  days  —  a 
period  that  forms  his  year.  In  reference 
to  which,  you  must  bear  in  mind  that 
Spring  and  Summer,  Autumn  and  Winter, 
are  occasioned  by  the  revolution  of  the 
Earth  in  like  manner ;  as  also  that  day 
and  night  are  caused  by  his  turning  round 
in  twenty-four  hours,  as  you  have  seen 
an  apple,  when  the  string  to  which  it  is 
suspended  has  been  twisted,  and  the  apple 
set  in  motion. 

"  This  movement  is  termed  the  revolution 
of  the  Earth  upon  its  axis.  Mercury,  also, 
has  his  day  and  night,  which  are  longer 
than  ours  by  five  minutes  and  a  half. 

"  The  amount  of  light  and  heat  received 
by  this  planet  is  very  considerable.  As 
regards  the  first,  it  is  stronger  than  in  the 
longest  of  our  summer  days  ;  as  respects 
the  latter,  it  surpasses  the  hottest  of  our 
summer  months,  and  both  naturally  result 
from  the  nearness  of  Mercury  to  the  sun ; 
hence  we  do  not  often  speak  of  him  as 
either  a  morning  or  evening  star;  nor  is 
he  often  visible,  because  he  is  lost,  as  it 
were,  in  the  brightness  of  the  sun's  beams. 
True  it  is,  that  when  in  windy  weather 
both  clouds  and  vapours  are  chased  away, 
this  planet  may  be  discerned  immediately 
before  sun-rise  in  the  morning,  and  just 
after  sun-set  in  the  evening.  He  is  visible 
in  the  constellation  Virgo,  during  the 
present  month,  and  may  be  distinguished 
by  his  bluish  tint.  If  the  weather  is  favour- 
able, and  the  sky  cloudless,  you  can  discern 
him  as  a  morning  star,  rising  at  4h.  36m. 
on  the  1st;  at  4h.  25m.  on  the  27th;  at 
4h.  56m.  on  the  18th;  and  at  6h.  24m. 
on  the  last  day.  He  is  most  favourably 
situated  for  observation  between  the  4th 
and  12th.,  rising  till  the  20th  near  the 
east,  and  on  the  25th  at  the  E.  by  S.  points 
of  the  horizon. 

"You  will  like  to  know  how  it  can  be 
proved  that  planets  do  not  shine  by  virtue 
of  any  inherent  light,  but  by  such  as  is 
reflected  from  the  sun.  Simply,  because 
when  Mercury,  for  instance,  is  seen  at  the 
greatest  distance  from  the  orb  of  day,  his 
illuminated  surface  has  nearly  the  form  of 
a  half  circle — more  or  less — according  to 
the  position  of  the  earth.  But  when  he  is 
passing  round  the  opposite  side  of  our 
rolling  planet,  the  bright  portion  becomes 
more  than  a  half  circle,  it  assumes  that 
form  which  is  called  gibbous ;  or,  in  other 


words,  is  greater  than  half,  and  less  than 
full.  When,  therefore,  Mercury  is  at  his 
greatest  distance  from  the  Earth,  the  in- 
termediate sun  shuts  out  all  view  of  his 
swiftly  moving  orb,  and,  consequently,  the 
whole  of  that  part  which  is  brightly  shone 
upon,  can  never  be  seen  from  the  Earth. 
When,  on  the  contrary,  he  emerges  on  the 
other  side  of  the  Sun,  he  again  becomes 
visible,  and  rapidly  takes  the  form  of  a 
semicircle,  while  journeying  to  the  position 
in  which  he  forms  a  triangle  with  the  Sun 
and  Earth.  When,  also,  he  approaches 
nearer  to  the  earth,  his  half  circular  appear- 
ance, or  phase,  diminishes  to  a  crescent; 
and  this  assumes  the  smallest  dimensions 
when  Mercury  is  exactly  above  or  beneath 
the  Sun,  in  which  position  very  few  of  the 
solar  rays  are  reflected  from  his  surface — 
and  even  those  few  are  nearly  lost  to  him 
who  anxiously  watches,  through  his  tele- 
scope, the  *  nimble-footed  planet,' 

1  whose  disc 
Can  scarce  be  caught  by  philosophic  eye, 
Lost  in  th'  near  effulgence  of  the  solar  blaze.' 

11  Conjunction  and  opposition  are  terms 
that  frequently  occur,  and  can  best  be 
understood  by  referring  to  the  aspect  of 
the  heavens,  as  shown  on  a  small  chart, 
which  you  will  soon  be  able  to  understand. 


OPPOSITION. 


"  Supposing  Mercury  to  be  exactly  be- 
tween the  Earth  and  Sun,  he  is  said  to  be 
in  inferior  conjunction  with  the  Sun  ;  but 
if  that  great  fountain  of  light  be  exactly 
between  this  planet  and  ourselves,  he  is  in 
a  position  that  is  termed  conjunction  ;  the 
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terms  inferior  and  superior,  as  before  ob- 
served, having  respect  to  smaller  or  greater 
distances  from  the  Earth.  If,  moreover, 
Mercury,  or  any  other  planet,  be  either  a 
little  below  or  above  a  line  that  may  be 
drawn  from  the  centre  of  the  Earth  to  the 
Sun,  it  is  still  said  to  be  in  conjunction. 

"  Astronomers,  also,  apply  the  term  oppo- 
sition to  two  planets,  when  so  situated  that 
one  particular  plane,  passing  through  both 
their  centres,  will  also  pass  through  the 
centre  of  the  earth,  the  earth  being  between 
the  two  bodies.  This  position  cannot  occur 
with  respect  to  Mercury  and  Venus,  be- 
cause their  orbits  are  smaller  than  that  of 
the  Earth,  which  can,  in  consequence, 
never  pass  between  them  and  the  great 
centre,  around  which  the  heavenly  lumi- 
naries revolve. 

"  Plane  signifies  in  Latin  smooth ;  it  is  an 
imaginary  surface,  supposed  to  pass  through 
the  centre  of  the  Earth  or  other  planets,  and 
extending  to  the  heavens,  is  called  the 
plane  of  the  Earth's  orbit. 

VENUS. 

'  Fairest  of  stars,  lost  in  the  train  of  night, 
If  better  thou  belong  not  to  the  dawn, 
Sure  pledge  of  day,  thou  crown'st  the  smiling 

morn 
With  thy  bright  circlet ! ' 

"  Thus  sung  the  poet,  of  Venus  ;  and  we 
need  not  wonder  that  men  in  all  ages  have 
hailed  with  delight  that  beauteous  planet, 
which  glitters  like  a  gem  in  the  immensity 
of  space,  when  the  most  conspicuous  con- 
stellations can  hardly  be  discovered. 

"  No  other  planet  shines  with  such  clear- 
ness and  brilliancy;  nor  is  this  extraor- 
dinary. Venus  is  our  nearest  neighbour  ; 
she  is,  moreover,  of  large  dimensions,  her 
diameter  being  at  least  7,800  miles,  her 
orbit  about  433,000,000  of  miles  ;  and  this 
she  traverses  in  about  225  days :  eight  of 
her  years  are,  consequently,  about  equal  to 
five  of  ours. 

"  Look  at  that  lovely  planet.  We  must 
watch  her  for  a  considerable  time  before 
any  change  is  perceptible  in  her  position 
among  the  stars,  and  yet  she  moves  in  her 
orbit  at  the  rate  of  75,000  miles  an  hour  ; 
and  as  regards  her  own  daily  rotation,  it 
occupies  about  twenty-three  hours  and 
twenty-five  minutes,  a  rotation  which  may 
be  accurately  noted  by  watching  the  per- 
manent spots  on  her  surface.  Venus, 
during  the  present  month,  is  in  the  con- 


stellation Virgo  till  the  24th ;  she  then 
passes  into  Libra,  and  remains  among  the 
widely  scattered  stars  of  that  constellation 
till  the  end  of  October.  Those  who  like  to 
note  the  periods  of  her  rising  and  setting, 
may  observe  that  they  occur  near  the  east 
and  west  points  of  the  horizon,  on  the  1st 
day  ;  at  the  E.  by  S.,  and  W.  by  S.,  on  the 
11th;  and  at  the  E.S.E.,  and  W.S.W., 
towards  the  end  of  the  month. 

M  It  is  a  beautiful  sight,  my  friend,"  con- 
tinued the  astronomer,  "  to  see  this  glorious 
planet,  in  the  stillness  of  the  silent  night, 
visible  above  the  horizon  for  more  than 
three  hours  before  akindling  glow  announces 
the  break  of  day,  and  often  for  as  long  a 
period  after  the  sun  has  set."  The  peasant 
answered,  "  that  the  same  bright  star  had 
often  cheered  many  a  solitary  hour  when 
watching  his  master's  flock  on  the  wide 
moor ;  it  had  seemed  to  him  as  a  friend, 
whose  familiar  countenance  was  ever  near 
— as  one  who  cared  for  and  watched  over 
him — the  first  to  rise,  the  last  to  set." 

"Yes,  and  when  you  look  upon  the  star 
again,  which  men  in  olden  time  termed  the 
Light-bearer,  because  of  her  long-continued 
radiance  and  the  beauty  of  her  beams,  re- 
member that  this  star  possesses  a  degree  of 
light  and  heat  nearly  twice  as  great  as  what 
is  assigned  to  us,  and  that  in  consequence 
of  her  sloping  position  towards  the  sun, 
some  portions  of  her  surface  may  have  four 
seasons  twice  in  the  year. 

"  '  The  heavens  declare  the  glory  of  God  ; 
and  the  firmament  sheweth  his  handy-work. 
Day  unto  day  uttereth  speech,  and  night 
unto  night  sheweth  knowledge.  There  is 
no  speech  nor  language,  where  their  voice 
is  not  heard.'*  The  most  unlearned  may 
hear  aright  concerning  the  majesty  and 
goodness  of  their  great  Creator,  but  how 
much  is  the  pleasure  heightened,  and  what 
thoughts  are  awakened  in  the  mind,  when 
somewhat  is  known  respecting  the  laws  by 
which  the  movements  of  the  stars  are  regu- 
lated, and  the  wonders  that  pertain  to  each  ! 

"  Let  us  now  consider  the  outer  planets, 
or  those  which  revolve  around  the  Sun ;  and 
in  order  more  fully  to  comprehend  them,  I 
shall  supply  you  with  a  sketch  of  the  Solar 
System. 

"  Mais  is  the  nearest  planet  exterior  to 
the  earth,  and  is  remarkable  for  a  peculiar 

*  Psalm  xix.  1-3. 
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ruddiness  of  colour.    Why  it  has  pleased  the 
Creator  that  a  planet  which  is  farther  from 


THE    SOLAR   SYSTEM. 

the  Sun  than  any  other  should  not  be  pro- 
vided with  a  moon,  is  a  question  which 
none  have  solved.  There  is,  however,  good 
reason  to  believe  that  the  nature  of  his 
atmosphere,  or  in  other  words,  the  air  which 
surrounds  him,  is  such,  that  so  much  of  the 
Sun's  light  is  absorbed  and  made  available 
as  to  render  a  moon  unnecessary. 

"  This  planet  is  rather  more  than  half  the 
size  of  the  Earth  ;  his  year  consists  of  about 
(387  of  our  days,  and  he  revolves  upon  his 
axis  in  a  little  more  than  21<  hours  and  39 
minutes,  hence  his  day  is  somewhat  longer 
than  ours ;  the  period  of  his  revolution 
around  the  Sun  is  about  668  of  his  days, 
and  this  he  accomplishes  with  a  velocity  of 
53,000  miles  an  hour.  He  is  conjectured 
to  receive  about  half  the  degree  of  light  and 
heat  which  is  assigned  to  us,  but  in  a 
similar  proportion  throughout  the  year,  in 
consequence  of  his  axis  being  inclined  to 
the  plane  of  the  ecliptic,  nearly  at  an  angle 
with  ours,  though  much  further  off  from  the 
Sun.  By  means  of  a  good  telescope  his 
poles  are  seen  to  present  a  white  appearance, 
which  is  most  observable  when  they  are  in- 
clined from  the  Sun,  more  faint  when  turned 
towards  him.  Astronomers  conjecture  that 
these  white  spots  are  polar  snows;  and  this 
conjecture  is  confirmed  by  their  partial 
disappearance  and  increase  in  the  summer 
and  winter  of  the  planet. 

°  He  is  now  visible  throughout  the  night. 
Look  carefully,  my  young  friends,  near  the 
N.E.  by  N.  point  of  the  horizon,  and  you 
will  see  him  without  much  difficulty.  From 
the  3rd  of  the  month  to  the  27th  he  rises 
at  29  min.  past  10,  after  which  at  55  min. 
aft.  9  p.m.  ;  sojourning  in  the  constellation 
Gemini  to  the  13th;  in  Cancer  from  the 
14th  to  the  end  of  the  month. 


M  Another  planet,  called  Jupiter,  largest 
among  his  brethren,  (and  consequently 
brightest),  with  the  exception  of  Venus 
when  she  approaches  near  the  Earth,  is 
89,000  miles  in  diameter.  He  moves 
around  the  Sun  in  about  twelve  years,  and 
revolves  upon  his  axis  with  a  rapidity 
twenty-five  times  greater  than  that  of  the 
Earth.  His  distance  from  the  Sun  is  very 
considerable,  arid  therefore  the  dwellers  on 
his  surface  receive  less  light  and  heat  than 
we  enjoy.  But  this  deficiency  is  made  up 
to  them  in  a  great  degree  by  the  swiftness 
of  his  rotation,  and  the  presence  of  four 
attendant  moons.  Unlike  other  planets, 
his  axis  being  perpendicular  to  the  plane 
of  his  orbit,  his  seasons  are  uniform,  and 
his  days  and  nights  of  the  same  length. 


"When  examined  through  a  telescope, 
Jupiter  appears  as  if  surrounded  by  nume- 
rous belts,  that  vary  considerably  ;  at  one 
time  they  are  reduced  to  one  or  two  in 
number  ;  at  others  they  amount  to  seven  or 
eight ;  occasionally  they  continue  stationary 
for  some  months,  and  then  again  they  alter 
in  the  course  of  an  hour.  It  has  therefore 
been  conjectured  that  these  zones  or  belts 
are  caused  by  changes  in  the  atmosphere, 
and  that  the  darker  portions  are  the  body 
of  the  planet,  seen  through  a  luminous, 
though  cloudy  medium. 

"  Four  moons  revolve  around  the  planet. 
If  the  nights  are  clear,  they  may  be  seen 
with  a  telescope  that  magnifies  considerably 
less  than  thirty  times,  and  the  appearance 
which  they  present  is  beautiful.  Varying 
in  the  periods  of  their  revolution,  the  first 
occupies  one  day  and  eighteen  hours  ;  the 
second,  three  days,  thirteen  hours ;  the 
third,  seven  days,  three  hours ;  the  fourth, 
sixteen  days,  sixteen  hours.  These  moons 
resemble  our  attendant  planet,  and  each 
revolves  on  its  respective  axis  around  the 
globe,  which  they  are  evidently  designed 
to  enlighten  :  they  were  discovered  by  Ga- 
lileo— first-fruits  of  the  invention  of  the 
telescope,  that  wondrous  combination  of 
convex  and  concave  lenses,  placed  in  cer- 
tain positions  with  regard  to  one  another, 
which  enabled  that  illustrious  astronomer  to 
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explore  the  starry  heavens.  The  discovery, 
arising  from  a  trivial  circumstance,  has  been 
improperly  called  accidental.  But  those 
who  read  the  Holy  Scriptures  entertain  a 
different  opinion.  They  remember  two  por- 
tions of  the  inspired  volume,  where  the 
devising  of  curious  works  in  gold  and 
silver,  and  in  brass,  in  cutting  stones  and 
setting  them,  and  in  all  kinds  of  cunning 
work,  as  also  the  common  operations  of 
husbandry,  are  mentioned  as  gifts  from  God. 
The  invention  of  the  telescope  may,  there- 
fore, be  considered  as  a  glorious  gift  to 
man,  humble  as  was  its  origin  ;  for  Galileo 
simply  placed  two  lenses  in  an  organ  pipe, 
which  served  him  for  a  tube,  and  thus  con- 
structed the  first  telescope  that  the  world 
ever  saw.  On  turning  it  towards  the  planet 
Jupiter,  he  perceived  a  small  star  in  his 
vicinity,  afterwards  three  others ;  subse- 
quently, he  ascertained  that  they  revolved 
round  the  planet,  in  consequence  of  their 
coming  in  front  of  his  illuminated  surface, 
travelling  to  one  side,  then  passing  round 
him,  and  emerging  on  the  other.  In  this 
way  were  the  moons  of  Jupiter  discovered, 
and  in  after  years  the  entire  heavens  were 
explored  and  accurately  mapped  ;  and  phe- 
nomena were  brought  to  light,  concerning 
whose  existence  no  astronomer  had  ever 
formed  a  conjecture.  It  seemed  as  if  the 
Creator  of  the  Universe,  by  giving  the  tele- 
scope and  microscope  to  man,  desired  that 
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he  should  be  made,  in  some  degree,  ac- 
quainted with  the  stupendous  vastness  and 
minuteness  of  creation." 

Thus  ended  the  discourse  of  the  astro- 
nomer. 

The  sun  enters  Scorpio  on  the  24th  of  the 
present  month,  which  sign  is  conjectured 
to  have  been  thus  named,  because  the  period 


of  his  fullest  development  was  generally 
somewhat  baneful  to  mankind.  He  is 
bounded  on  the  north  by  Serpentarius  and 
Serpens  ;  on  the  east  by  Sagittarius  ;  on 
the  south  by  Lupus,  Norma,  or  Euclid's 
Square,  and  Ara  the  Altar.  Though  not  a 
large  constellation,  he  contains  both  nu- 
merous and  conspicuous  stars,  and  pre- 
sents a  tolerably  accurate  figure  of  a  scor- 
pion. He  does  not,  however,  seem  to 
stand  so  firmly  on  the  ecliptic  as  several 
others,  but  appears  as  if  tumbling  from  it. 
The  tail  is  not  seen  to  rise  in  London. 

The  Moon  is  in  the  constellation  Sagit- 
tarius till  the  3rd,  on  which  day  she  enters 
Capricornus,  and  performs  her  circling 
course  among  the  constellations  till  the 
30th,  when  she  revisits  Capricornus. 


In  transcribing  the  sacred  writings,  it 
has  been  a  constant  rule  with  the  Jews, 
that  whatever  is  considered  as  corrupt, 
shall  never  be  used,  but  shall  be  burned,  or 
otherwise  destroyed.  A  book  of  the  law 
wanting  but  one  letter,  with  one  letter  too 
much,  or  with  an  error  in  one  single  letter, 
written  with  anything  but  ink,  or  written 
on  parchment  made  of  the  hide  of  an  un- 
clean animal,  or  on  parchment  not  pur- 
posely prepared  for  that  use,  or  prepared 
by  any  but  Israelites,  or  on  skins  of  parch- 
ment tied  together  by  unclean  strings,  shall 
be  holden  to  be  corrupt:  that  no  line  shall 
be  written  without  a  line  first  drawn  on  the 
parchment,  no  word  written  by  heart,  or 
without  having  been  first  pronounced  orally 
by  the  writer ;  that  before  he  writes  the 
name  of  God,  he  shall  wash  his  pen  ;  that 
no  letter  shall  be  joined  to  another;  and 
that  if  the  blank  parchment  cannot  be  seen 
all  around  each  letter,  the  roll  shall  be 
corrupt.  There  are  certain  rules  for  the 
length  and  breadth  of  each  sheet,  and  for 
the  space  to  be  left  between  each  letter, 
each  word,  and  each  section.  These,  Mui- 
monides  mentions  as  some  of  the  principal 
rules  to  be  observed  in  copying  the  sacred 
rolls.  Even  to  this  day  it  is  an  obligation 
on  the  persons  copying  the  sacred  writings 
for  the  use  of  the  synagogues,  to  observe 
them.  Those  who  have  not  seen  the  rolls 
used  in  the  synagogues,  can  have  no  con- 
ception of  the  exquisite  beauty,  correct- 
ness, and  equality  of  the  writing. — Popular 
Lectures  by  W,  Carpenter, 
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SELF-EDUCATION    AND    MORAL 
DEVELOPMENT. 

FROM  THE  FRENCH  OF  DEGERANDO. 

If  we  now,  at  a  single  view,  form  an  entire 
conception  of  the  totality  of  the  faculties 
of  the  soul  as  we  have  separately  presented 
them,*  we  recognise  in  them  a  general 
indication  of  that  progressive  movement 
towards  perfection  which  the  Almighty  has 
impressed  upon  men,  and  which  forms  his 
special  vocation  on  this  earth.  The  design 
of  each  of  his  faculties  is  marked  by  the 
rank  which  it  holds  with  regard  to  the 
others.  In  proportion  as  the  whole  plan 
develops  itself,  a  perfect  unity  is  the  result 
The  different  forces  unite  and  concur  in 
their  action,  the  end  of  all  becomes  visible, 
and  with  it  the  relations  subsisting  between 
the  different  parts. 

Man,  a  citizen  of  two  worlds — a  world  of 
matter  and  a  world  of  spirit ;  a  world  visible 
and  a  world  invisible  ;  a  world  changeable 
and  a  world  durable ;  placed,  as  a  kind  of 
amphibious  being,  between  the  confines  of 
both,  he  draws  substance  from  each,  and 
incessantly  communicates  with  the  one  and 
with  the  other.  He  serves  as  a  sort  of  link 
or  tie  between  them.  This  mixed  condition 
explains  to  some  extent  the  contrasts  and 
diversities  which  are  manifested  in  him. 
In  his  relation  to  the  external  world  he 
recognises  himself  as  passive  ;  in  his  re- 
lation to  the  region  of  thought  and  feeling 
he  recognises  himself  as  active.  In  the 
one  he  receives  simply,  in  the  other  he  pro- 
duces;  and  this  is  why  the  first  may  be 
considered  a  sort  of  prelude  to  the  second. 
Meanwhile,  he  reacts  upon  the  external 
world  by  the  various  arts  which  he  origi- 
nates, as  afterwards  in  the  moral  world  he 
voluntarily  submits  to  an  enlightened  de- 
pendence, by  rendering  homage  to  the  moral 
law  which  governs  his  nature.  By  means 
of  his  sensuous  nature  he  takes  possession 
of  his  terrestrial  habitation ;  his  feelings 
and  intellect  are  as  two  passes,  which  give 
access  to  a  new  country  ;    and  virtue  and 

*  Degerando  divides  the  whole  of  the  mental 
phenomena  into  five  different  states  or  modes  of 
being,  viz.,  that  of  the  senses,  the  feelings  or 
affections,  the  intellect,  morals,  and  religion. 
These  are  considered  to  possess  a  relative  value 
in  the  order  stated ;  sense  being  the  lowest,  and 
religion  the  highest  or  culminating  point  of  human 
nature. 


religion  attend  him  in  this  new  abode,  to 
confer  upon  him  the  right  of  citizenship, 
to  render  him  at  once  free  and  happy,  use- 
ful to  himself  and  to  others.  Like  a  pre- 
cious plant,  he  has  his  roots  in  the  soil, 
and,  fed  by  an  abundant  sap,  stretches 
towards  heaven  his  branches  and  leaves ; 
receives  from  it  heat,  light,  and  dew,  and, 
in  return,  spreads  out  odorous,  beautiful, 
and  fruit-laden  flowers,  which  in  their  turn 
elaborate  the  germs  of  a  new  existence. 
Such  is  the  end  to  which  his  entire  orga- 
nization is  progressively  directed  ;  each 
organ  contributes  its  special  portion,  ela- 
borated by  a  series  of  successive  transform- 
ations. The  progressive  scale  of  the  human 
faculties  represents  the  general  system  of 
the  laws  of  the  universe,  where  terrestrial 
phenomena  are  in  constant  and  fixed  re- 
lations to  celestial ;  where  the  inherent 
qualities  of  each  substance,  heat,  light, 
motion,  and  reproduction,  all  combine  for 
the  production  of  a  general  harmony  and  a 
continuous  spring  of  life. 

To  the  five  degrees  of  the  ascending  seal© 
of  the  faculties,  correspond  five  species  of 
good,  which  constitute  so  many  special  ends, 
and  which  assign  to  each  order  of  faculty 
the  vocation  which  is  appropriate  to  it. 
The  preservation  of  the  sensuous  nature  has 
in  view  the  continued  well-being  of  the  in- 
dividual :  the  feelings  and  affections  iden- 
tify individual  happiness  with  the  happiness 
of  the  race  :  the  intellect  has  its  end,  which 
is  truth;  its  fruition,  which  is  science:  the 
moral  faculty  has  its  end,  which  is  duty ; 
its  fruition,  which  is  virtue  :  religion  puts 
men  in  present  possession  of  the  future,  and 
presents  to  him  an  end  out  of  and  beyond 
his  terrestrial  existence,  by  his  union  with 
Him  who  is  the  source  of  all  things.  Yet 
no  one  of  these  diverse  ends  is  exclusive  : 
each,  in  its  turn,  serves  as  an  instrument 
to  all  the  others  ;  each  becomes  more 
powerful  as  it  advances,  and  the  highest  of 
all  is  the  most  pregnant  with  life  and  hap- 
piness. We  see  with  what  simplicity  of 
design  the  unity  of  the  entire  system  is 
established.  Religion  sanctions,  commands, 
and  recompenses  virtue  ;  while,  through 
and  by  means  of  virtue,  it  prescribes  the 
preservation  and  the  happiness  of  the  in- 
dividual and  the  race.  The  two  complete 
the  circle  of  all  knowledge,  and  determine 
its  legitimate  value. 

In  the  vast  chain  of  causes  and  effects, 
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man  alone,  amongst  all  visible  beings, 
unites  in  himself  the  character  both  of 
cause  and  effect ;  he  is  the  veritable  link 
which  unites  the  two;  for  all  mechanical 
causes  are  in  reality  effects ;  their  sole 
power  is  in  transmitting  what  they  receive. 
Man,  alone,  is  truly  an  agent,  since  his 
actions  have  their  spring  and  origin  in  him- 
self ;  and,  it  may  be  remarked,  all  effects 
that  are  exhibited  in  the  regions  of  physical 
nature  have  special  relation  to  sensuous 
existence,  while  true  causes  are  hidden  in 
the  invisible  regions  of  spirit.  There  can 
be  no  true  cause  except  in  connexion  with 
intelligent  will. 

We  have  said  that  the  perfect  develop- 
ment of  all  beings  consists  in  the  fidelity 
with  which  they  conform  to  their  nature  ; 
and  the  complete  development  of  man  con- 
sists in  pursuing  these  five  orders  of  ends, 
which  are  presented  to  us  according  to  the 
relations  of  subordination  and  harmony 
which  exist  amongst  them.  It  is  thus  that 
the  different  faculties  work  out  their  re- 
spective missions. 

There  are  two  essential  and  fundamental 
conditions  to  our  moral  development ;  one, 
that  we  should  have  a  clear  insight  into  the 
true  end  of  our  existence  /  the  other,  that  we 
have  the  power  of  attaining  that  end ;  which 
latter  supposes  complete  freedom  ;  that  is 
to  say,  the  liberty  of  choosing  the  end  in 
the  first  instance,  and  the  liberty  of  act- 
ing so  that  such  choice  may  be  practically 
realized.  Hence,  there  are  two  great  moral 
powers  upon  which  the  progress  of  our 
development  must  mainly  depend.  The 
one,  is  "love  of  goodness ;"  the  other,  "self- 
government."  Love  of  goodness,  in  its  purity, 
and  as  including  the  love  of  all  that  is 
intrinsically  excellent,  is  a  consecration,  by 
which  man  yields  up  himself  and  all  that 
he  possesses  to  the  end  which  he  recognises 
as  his  true  destiny  or  vocation  upon  earth. 
It  is  the  true  principle  of  human  life,  the 
source  of  all  that  is  valuable  and  great,  the 
soul  of  heroism,  and  the  guardian  angel  of 
virtue.  It  is  the  well-spring  of  all  moral 
activity  ;  an  expansive  force,  indefinite  and 
boundless  in  its  action.  It  is  a  passion  of 
the  soul — deep,  innate,  and  insatiable,  yet 
sweet  and  delicious.  It  is  the  soul's  natu- 
ral element ;  and  because  it  places  man  in 
the  centre,  as  it  were,  of  harmony  and  order, 
it  fulfils  all  the  soul's  wishes,  and  ministers 
to  its  spiritual  and  essential  aspirations. 


Happy  and  proud  in  its  acquisitions,  the 
joy  thence  arising  gives  a  new  impetus  to 
further  conquests,  and  renewed  strength  for 
further  effort. 

This  devotedness  to  the  good,  as  we  con- 
ceive it,  finds  no  field  of  action  in  the  regions 
opened.  There  it  finds  but  a  point  of  sup- 
port, images  and  signs,  means  of  commu- 
nication, materials  for  the  offerings  of  the 
spirit.  As  yet,  blind  and  unreflective,  it 
endeavours  to  find  a  good  out  of  the  per- 
sonality, spreads  itself,  and  secures  a  cer- 
tain enjoyment  by  means  of  the  affections. 
In  the  regions  of  the  intellect  it  begins  to 
be  penetrated  by  the  light  of  reason.  It 
becomes  more  clearly  defined  and  justified 
in  the  region  of  duty  and  moral  law,  where 
it  finds  its  legitimate  sphere  ;  while  in  the 
last  and  highest  region — that  of  the  reli- 
gious— the  work  is  completed.  Man  here 
attains  the  most  perfect  insight  compatible 
with  his  nature,  and  with  sure  steps  and 
confident  hope  he  goes  onward  and  onward. 

( To  be  continued. ) 


In  1586,  Philip  the  Second  of  Spain 
sent  the  young  constable  of  Castile  to 
Rome,  to  congratulate  Sixtus  the  Fifth 
upon  his  exaltation.  The  pontiff,  dissatis- 
fied at  the  youth  of  the  ambassador,  pettishly 
said,  "Is  your  master  deficient  in  men, 
that  he  has  sent  me  an  ambassador  without 
a  beard?" — "If  my  sovereign  had  thought," 
replied  the  proud  Spaniard,  "that  the  merit 
consisted  in  the  beard,  he  would  no  doubt 
have  sent  you  a  goat,  and  not  a  gentleman 
like  me." 


Ill  Breeding,  says  the  Abbe  Belle- 
garde,  is  not  a  single  defect,  it  is  the  result 
of  many.  It  is  sometimes  a  gross  igno- 
rance of  decorum,  or  a  stupid  indolence, 
which  prevents  us  from  giving  to  others 
what  is  due  to  them.  It  is  a  peevish  ma- 
lignity which  inclines  us  to  oppose  the 
inclinations  of  those  with  whom  we  con- 
verse. It  is  the  consequence  of  a  foolish 
vanity,  which  hath  no  complaisance  for  any 
other  person ;  the  effect  of  a  proud  and 
whimsical  humour,  which  soars  above  all 
the  rules  of  civility  ;  or  lastly,  it  is  pro- 
duced by  a  melancholy  turn  of  mind,  which 
pampers  itself  with  a  rude  and  disobliging 
behaviour. — Fielding. 
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Solution  to  Question  on  p.  120. 
44.  Let  x  =  the  number  of  quarters  of  wheat, 
y  rz  the  number  of  quarters  of  rye. 

Then  since  the  cost  price  of  the  former  was  50s.,  and  of  the  latter  40s.  a  quarter,  we 
have  by  the  question : 

50x  +  40y  =  13500  X  20 
or    5x  +    4?/  — 27000 (1) 

A^ain,  on  —  quarters  of  wheat  there  was  a  loss  of  jths  of  the  cost  price,  or  of  20,s. 

o 

per  quarter;  and  the  remainder  was  sold  at  an  advance  of  4s.  per  quarter.     The  rye  was 
sold  so  as  to  gain  S^s.  per  quarter. 

Hence  by  the  question  we  have  the  equation  : 

4  (*  —  y)  X  Uy  —  20  +  &  =  562J  X  20, 

35* 

or  i'x—--^—  11250, 

.-.40*—  17  5y=z  112500. 
But  from  (1)  we  have,  multiplying  by  8, 

40*  +  32*/  —  216000. 
Hence  by  subtraction, 

207 y  nfc  103500  ; 
y=500) 
and.',  from  (1)  x  =  5000. 

Hence  there  were  5000  quarters  of  wheat,  and  500  of  rye. 


QUESTIONS   FOR  SOLUTION. 

48.  A  person  borrowed  ^1100.  At  the  end  of  four  months  he  repaid  a  certain 
portion,  together  with  the  simple  interest  due  thereon,  reckoned  at  the  rate  of  six  per 
cent,  per  annum.  Two  months  afterwards  he  similarly  paid  another  portion  ;  and  four 
months  after  that  he  discharged  the  remainder  of  the  debt,  with  interest  as  before.  The 
amounts  paid  on  these  three  occasions  were  to  each  other  in  the  ratio  of  the  numbers 
170,  103,  and  105,  respectively.  What  portion  of  the  principal  was  repaid  on  each 
occasion? 

49.  The  water  in  the  upper  basin  of  a  lock  has  always  to  be  kept  at  a  certain  level, 
and  it  is  proposed  to  provide  against  any  excess  by  substituting,  instead  of  an  overflow 
at  the  side  of  the  lock,  a  sluice,  the  square  orifice  of  which  is  a  foot  each  way,  (its  upper 
side  being  horizontal,  and  at  a  depth  of  12  feet  below  the  proposed  level),  to  be  closed  by 
a  valve  turning  upon  an  axis  parallel  to  the  horizontal  side  of  the  orifice.  Determine  the 
position  of  this  axis  so  that  the  sluice  may  be  self-acting,  i.e.  so  that  it  may  open  when 
the  water  is  too  high,  and  close  when  it  is  at  the  requisite  level. 
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1  Zl— Master  of  the  Revels.  W.  F.— Solomon  Dayrolle 
was  the  last  official  with  this  title.    He  took  office  in  1744. 

122— Fauntleroy.  N.  B.— Fauntleroy  was  hanged  for 
forgerv,  on  the  30th  of  November,  1824. 

1 23—  Mental  Philosophy.  M.  T.  T.— The  best  work  on 
this  subject,  accessible  to  all  classes,  is  a  work  entitled 
Logic  for  the  Million. 

124— Lavender  Water.  T.  P.  L.— This  pleasant  scent 
is  easily  made  by  distillation  from  the  flowers,  which 
owing  to  their  arrangement,  are  called  "  spikes." 

125—  Zinc.  C.  E.— That  of  France  is  alloyed  with 
arsenic ;  that  from  the  mine  of  Corphalie  is  found  to  be 
the  purest.     (See  Philosophical  Magazine,  No.  245.) 

126—  Pronunciation.  T.  W.  P.— Finisterre  is  pro- 
nounced Pee-nis-tare,  with  the  accent  on  the  last  syllable. 
Steppe  is  sounded  as  our  common  word  "  step." 

127— Louis  Philippe.  W.  B.,  &c— An  excellent  bio- 
graphy of  this  extraordinary  man  was  published  by  the 
Messrs.  Chambers,  in  their  Papers  for  the  People. 

1 20— Palings.  J.  B.  R.— One  of  the  best  and  cheapest 
modes  of  preserving  wood  palings,  is  by  painting  them  with 
gas  tar.    It  should  be  applied  hot. 

129— Galvanic  Coil.  T.  C.  L.  —  The  Gutta  Percha 
Company  have  manufactured  a  fine  wire,  which  answers 
very  well  for  the  galvanic  coil. 

130—  The  Thistle  J  or  Scotland.  M.  M.— The  thistle 
first  appeared  on  the  coins  of  James  the  Fifth.  The  motto, 
"  Nemo  me  impune  lacessit,"  was  added  two  reigns  later. 

131—  Somerset  House.  M.  A. — This  building,  now 
devoted  to  Government  official  purposes,  was  first  built 
in  1540.  The  old  erection  was  pulled  down  in  1776, 
when  the  present  beautiful  specimen  of  architecture  was 
erected. 

132—  FoucauWs  Experiment.  C.  M'C— The  whole  of 
the  phenomena  of  this  experiment  to  demonstrate  the  ro- 
tation of  the  earth  are  not  yet  explained  ;  but  there  can  be 
no  doubt  of  the  truth  of  the  general  inference. 

133— Pronunciation.  S.G.C.— Heroine  has  the  accent 
on  the  first  syllable,  and  is  pronounced  her-o-een.  The 
vowel-sound  heard  in  the  first  syllable  is  the  same  which 
occurs  in  the  same  part  of  the  words  herring,  wherry, 
perry,  merry,  &c. 

2.34t—Astle's  MSS.  B.  W.  M.— Thomas  Astle  was 
keeper  of  the  Tower  records;  he  died  in  1801.  His  collec- 
tion of  MS.  was  purchased  by  the  Marquis  of  Buckingham. 
They  were  sold  with  the  rest  of  the  collection  at  Stowe,  in 
1849,  to  the  Earl  of  Ashburnham,  for  the  sum  of  £8000. 

135— Drainage.  J.  F.— Where  drainage  has  been  ap- 
plied to  peat  bogs,  a  regular  subsidence  has  taken  place. 
In  the  Chat  Moss  in  Lancashire,  the  portion  to  which 
drainage  has  been  effectually  applied  has  sunk  at  the  rate 
of  about  one  foot  per  annum  during  four  years. 

136— Explosive  Liquids.  M.  S.— There  is  no  doubt  of 
the  discovery  of  such  compounds.  If  glycerine  be  treated 
with  a  mixture  of  nitric  and  sulphuric  acids  in  the  same 
proportions  as  in  preparing  gun-cotton,  a  liquid  results 
which  is  violently  explosive.    It  is  a  deadly  poison. 

137—  Mutual  Instruction— Classics.  Mr.  John  Wing- 
fieid,  Hove  House,  Brighton,  is  willing  to  correct  exercises 
in  Latin  or  Greek.  The  rules  previously  published  with 
reference  to  the  enclosure  of  stamps  must  be  strictly 
adhered  to. 

138— Geology—  Conifers.  A.  G.— From  the  geological 
records  in  the  earth's  crust,  it  appears  that  the  coniferce, 
or  fir-tree  tribe,  was  the  first  family  which  became  numer- 
ous after  the  ferns.  Their  fossil  remains  may  be  easily 
recognised  under  the  microscope,  by  circular  disks  on 
their  wood  cells.     (See  Jameson's  Journal,  No.  98.) 

1 39— Grammatical.  J.  W.  B.— In  the  sentence  "  Send 
me  fifty  one-pound  notes  for  the  enclosed  cheque  for  £50," 
the  words  "one"  and  "pound"  are  used  together  as  an 
adjective  describing  the  notes,  and  should  be  written  as  a 
compound  word — "  one-pound."  So  with  the  expression 
"a  five-pound  note,"  &c. 

140  Storm*.  P.  A.— The  following  is  stated  to  be 
the  annual  average  of  storms  at  the  places  mentioned: — 
Paris  13,  Toulouse  15,  Pithiviers  20,  Smyrna  19,  Buenos 
Ayres  20,  Guadaloupe  37,  Bio  Janeiro  50,  Calcutta  60, 
Berlin  18,  Strasburg  17,  Utrecht  15,  Athens  11,  St. 
Petersburg  9,  London  8,  Pekin  5,  Cairo  3. 

141—  fron  Glaze,  J.  F.  F.— Mr.  Wyatt's  glaze,  re- 
cently patented,  consists  of  three  parts  white  lead,  two 
parts  of  borax,  and  one  of  calcined  flint;  the  materials  to 
be  fused,  run  into  water,  and  ground  in  a  glaze  mill.  The 
article  coated  must  be  placed  in  a  kiln — no  part  of  the 
glaze  furnaces  exposed  to  flame  or  sulphur— and  heated 
till  the  glaze  melts. 

142—  Weather.  G.  T.— It  has  been  observed  to  be  a 
general  rule,  that  the  nearer  the  time  of  the  moon's  change, 
first  quarter,  full,  and  last  quarter,  is  to  midnight,  the 


fairer  will  the  weather  be  during  the  seven  days  following. 
The  nearer  to  mid-day  or  noon  these  phases  of  the  moon 
happen,  the  more  foul  or  wet  the  weather  may  be  expected 
to  be  during  the  next  seven  days. 

143— Condensation  in  Hydrated  Minerals.  P.  II. — 
The  discovery  of  the  very  remarkable  law  to  which  our 
correspondent  alludes  was,  we  believe,  first  explained  by 
Dr.  L.  Playfair,  in  a  paper  read  by  him  before  the  British 
Association.  So  great  is  the  condensation  in  minerals 
which  have  a  large  portion  of  water  in  their  composition, 
that  the  solid  masses  occupy  no  greater  space  than  the 
water  in  them  would  if 'frozen  into  ice. 

144—  Alcohol.  W.  M.  L.— Alcohol  is  the  result  offer- 
mentation,  in  which  the  constitution  of  the  bodies  fer- 
menting undergoes  a  change.  There  is  no  alcohol  in  sugar, 
malted  barley,  potatoes,  iarina,  &c. ;  but  these,  when 
treated  with  water,  and  allowed  to  remain  in  a  warm  place, 
give  off  a  portion  of  their  carbon,  and  alcohol  or  vinegar  is 
developed  in  the  remaining  liquid— for  there  are  two  kinds 
of  fermentation,  the  spiritous  and  the  acetous. 

145—  Pronunciation.  X.  F.  L.— Pythagoras  is  pro- 
nounced Py-thag-o-ras,  with  the  accent  on  the  second 
syllable.  Eu-rip-i-des  has  the  accent  on  the  second  syl- 
lable also,  the  last  syllable  being  pronounced  long,  as 
if  spelled  dees.  Achilles  is  pronounced  as  if  spelled 
A-kill-ees,  with  the  acent  on  the  second  syllable  ;  Thales, 
as  if  spelled  Tha-lees,  accenting  the  first  syllable  ;  as  also 
Damocles,  Timocles.  Pandora  has  the  accent  upon  the 
second  syllable,  the  o  in  which  is  long,  as  in  ore. 

146— Entail.  A.  L. — The  law  does  not  prevent  the 
"  father  and  son  cutting  off  the  entail."  The  present 
possessor  of  entailed  property,  by  making  an  agreement 
with  the  next  heir,  (if  he  he  of  age,)  can  cancel  the  provi- 
sions of  the  will  by  which  the  entail  was  made.  It  is  a 
principle  of  English  law,  that  persons  may  not  do  as  they 
like  with  their  own,  if  their  "  liking  "  involves  a  manifest 
injustice  to  another  party. 

147 — Tessellated  Pavements.  J.J. — The  chemical  facts 
connected  with  the  curious  Roman  pavement  discovered 
at  Cirencester,  will  be  found  to  be  recited  in  the  proceed- 
ings of  the  British  Association  for  1850.  The  materials  of 
which  these  pavements  are  composed,  consist  of  two  kinds 
of  tessellae— first  natural,  second  artificial.  The  former 
are  derived  from  rocks  of  the  district,  having  colours 
depending  upon  various  modes  of  roasting;  the  latter  are 
of  pottery,  or  coarse  glass. 

143 — Velocity  of  the  Galvanic  Current. — L.  T.,  in  re- 
ferring to  Appendix,  par.  29,  p.  5,  states  that  Mr.  O.  If. 
Mitchell,  the  director  of  the  Cincinnati  Observatory,  has 
performed  a  series  of  experiments  on  this  subject,  and  given 
the  results,  which  were  published  in  the  Americul  Astro- 
nomical Journal.  The  student  will  find  the  paper  quoted 
in  No.  243  of  the  Philosophical  Magazine.  The  inference 
deduced  from  the  experiments  is,  that  the  electrical  wave 
travels  at  the  rate  of  28.524  miles  in  a  second.  ,,„  -, 

149 — Vegetable  Physiology.  I. — The  fragrance  of  plants 
consists  usually  of  an  essential  oil,  excreted  by  flowers  or 
leaves.  This  oil  must  have  been  formed  in  the  plant,  and 
was  at  one  time  a  portion  of  it.  From  the  roots  also  a  pe- 
culiar excretion  is  given  off.  From  the  leaves  water  con- 
tinually passes  off  by  evaporation;  this  also  has  been  an 
essential  constituent  of  the  plant.  There  is,  therefore,  a 
continual  waste  in  plants;  hence  they  fade  when  they  are 
not  supplied  with  proper  nourishment  to  repair  their  losses. 
'-  150— Tubular  Bridge.  P.  R.— The  wooden  bridge  at 
Schauffhamsen,  which  was  destroyed  by  the  French  in 
17i>0,  was  not  a  tubular  bridge,  but  an  arched  structure  of 
the  ordinary  form,  having  a  roof  as  shelter  from  the  rain. 
A  model  of  this  bridge  exists  in  the  museum  of  King's 
College,  London.  A  bridge  of  the  same  kind  exists  at 
Wittengen,  and  there  are  several  in  America.  These 
cannot  be  said  to  have  suggested  the  tubular  bridge  of 
Conway,  &c.  The  difference  between  summer  and  winter 
temperature  will  expand  the  entire  tube  of  the  Britan- 
nia bridge  about  twelve  inches.  This  contingency  is 
provided  against. 

151—  Boors— New  Plan  of  Hanging.  M.  A.  T.— The 
plan  to  which  our  correspondent  alludes,  was  the  inven- 
tion of  Mr.  Shepphard,  and  may  be  seen  in  operation  at 
one  of  the  stations  of  the  London  and  North-Western  Rail- 
way Company.  The  doors  are  suspended  to  iron  bars, 
upon  which  they  run  upon  wheels.  These  bars  are  capa- 
ble of  inclination  or  elevation  at  either  end ;  so  that  the 
gates  run  backwards  or  forwards  by  their  own  gravity. 
Mr.  Beattie's  door-spring  has,  for  its  motive  power,  the 
pressure  of  the  atmosphere,  in  a  cylinder  fitted  with  an  air- 
tight piston ;  it  completely  answers  the  purposes  for  which 
it  is  intended,  preventing  all  slamming. 

152—  Iron  House  Building.  E.  E.— The  most  com- 
plete work  on  the  application  of  iron  to  various  ornamen- 
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tal  purposos  in  house  architecture,  is  a  brochure  by  Wil- 
liam Vose  Pichett,  Esq.  We  have  not  the  honk  at  hand 
for  reference.  A  spacious  hotel  constructed  of  iron  was, 
during  last  year,  shipped  for  Natal;  it  had  a  frontage  of 
seventy-eight  feet,  depth  sixty  feet,  and  contained  twenty 
large  rooms.  Mr.  E.  T.  Bellhouse,  of  Manchester,  has 
also  exported  some  large  iron  houses  to  California.  A 
commodious  iron  cottage  can  be  purchased  for  £90 ;  or  a 
house  of  two  stories,  containing  eight  rooms,  for  £460. 
Messrs.  Kean  and  Parkes  of  Liverpool  have  also  sent  out 
some  large  iron  houses :  in  one  of  them,  a  dejeuner  was 
served  to  two  hundred  guests.  The  cost  of  the  erection 
was  about  £2000. 

1  S3— Electricity  of  the  Air.  N.  E.— The  earth  and  the 
surrounding  air  have  an  extraordinary  relation  to  elec- 
tricity. These  phenomena  may  he  referred  to  static  or 
dynamic  electricity;  the  latter  occurs  but  rarely,  as  in 
case  of  thunderstorms,  &c,  which  are  instances  of  great 
local  disturbance,  as  there  must  be  a  great  amount  of  this 
ahnormal  action  to  produce  a  sensible  effect  on  the  galva- 
nometer. It  is  very  remarkable  that  these  disturbances 
occur  when  the  amount  of  atmospheric  electricity  is  at  its 
minimum.  The  static  condition  of  atmospheric  electricity 
is  a  subject  of  much  higher  philosophical  interest.  From 
the  observations  of  M.  Quetelet,  it  appears— First,  that 
the  amount  of  electricity  at  any  given  moment  varies  at 
different  altitudes,  but  is  the  same  at  all  similar  altitudes. 
Secondly,  that  it  increases  directly  with  the  distance  from 
the  earth's  surface.  Thirdly,  that  it  is  greatest  in  the 
coldest  months.  Fourthly,  that  in  the  course  of  the  day  it 
is  greatest  at  8  a.m.  and  9  p.m.  Fifthly,  that  it  is  greater 
when  the  sky  is  clear  than  when  it  is  clouded.  Sixthly, 
that  the  electricity  of  fog  or  snow  is  double  that  of  rain, 
and  equal  to  the  mean  maximum  of  the  cold  months. 
During  his  observations,  continued  through  five  years, 
M.  Quetelet  found  the  atmosphere  in  a  negative  state  in 
twenty-five  instances  only,  and  all  these  occurred  either 
immediately  before  or  immediately  after  rain,  or  a  storm. 
As  to  the  dependence  of  electricity  on  the  direction  of  the 
wind,  it  appeared  to  be  greatest  when  the  wind  was  from 
S.E.  to  E.S.E.,  and  from  W.N.W.  to  N.W. 

154— Gutta  Percha  Electrifying  3Iuchine.—J.  L.  P. 
Westmoreland's  Gutta  Percha  Electrifying  Machine  is 
exhibited  in  Class  10  of  the  Great  Exhibition,  No.  444. 
The  electrical  properties  of  gutta  percha  were,  we  be- 
lieve, first  noticed  by  Mr.  Faraday.  [See  Mr.  Barlow's 
Paper  in  the  Philosophical  Magazine,  No.  252.]  He  did 
not,  however,  publish  any  means  of  using  gutta  percha  to 
develope  an  amount  of  electricity  equal  to  that  given  out 
by  the  common  electrifying  machine.  Our  attention  was 
called  to  this,  before  Mr.  Barlow's  paper  appeared,  by  a 
correspondent  of  the  Family^  Friend.  Mr.  Barlow's  machine 
consists  of  a  frame,  carrying  two  wooden  rollers,  round 
which,  fitting  them  very  tightly,  is  made  to  pass  a  band  of 
iftiin  sheet  gutta  percha  about  four  inches  wide.  There 
are  two  cushions  covered  with  silk,  and  connected  together 
so  as  to  press  the  gutta  percha  at  their  upper  extremities, 
and  opening  towards  their  lower  extremities  at  an  angle 
of  about  20°.  A  conductor  is  applied  at  three  inches  below 
the  cushions.  The  machine  in  the  Exhibition  was  made 
by  John  Westmoreland,  a  workman  in  the  establishment 
of  Mr.  Davis,  of  Derby;  it  is  an  improvement  upon  that 
of  Mr.  Barlow,  though  the  same  in  principle.  A  thicker 
band  of  gutta  percha  is  employed,  and  brushes  are  used 
instead  of  cushions.  It  is  a  handsome  and  beautifully 
finished  machine — the  result  of  leisure  time  well  em- 
ployed. 

155— Respiration.  P.  H.— The  results  of  M.  Reg- 
nault's  experiments  are  as  follows : — 1.  Warm  blooded 
animals  exhale  nitrogen  in  proportion  from  1-000  to  1-10 
of  the  oxygen  consumed  by  them  in  respiration.  2. 
Animals  led  on  farinaceous  food  exhale  carbonic  acid 
equivalent  to  the  oxygen  inspired;  while  animals  fed  on 
animal  food  absorb  oxygen  sometimes  equal  to  four  parts 
in  ten  of  that  inspired.  3.  Animals  fed  on  leguminous 
food  absorb  a  quantity  intermediate  between  that  occa- 
sioned by  a  cereal  and  flesh  diet.  4.  The  consumption  of 
oxygen  by  animals  varies  directly  with  the  surface,  and 
inversely  with  the  bulk  of  their  bodies— e.  g.  a  sparrow 
consumes  ten  times  more  oxygen  in  a  given  time  than  a 
common  domestic  fowl.  5.  llybernating  animals,  when 
asleep,  in  some  cases  assimilate  the  oxygen  and  nitrogen 
of  the  atmosphere,  and  increase  in  weight  by  respiration 
alone.  6.  Birds  placed  in  an  atmosphere  of  hydrogen  and 
oxygen  mixed  in  the  proportions  that  constitute  water, 
seemed  to  suffer  no  inconvenience  or  injury.  It  is  remark- 
able that  as  nature  gives  us  more  carbonic  acid  gas  in  the 
atmosphere  at  night,  and  as  hybernating  animals  will,  in 
their  dormant  state,  live  in  an  atmosphere  containing  much 
more  carbonic  acid  than  they  could  bear  in  their  wakened 


state,  nature  scem3  to  point  out  to  us  that  the  admix- 
ture of  certain  portions  of  carbonic  acid  with  the  air  in 
invalids'  rooms  might  be  useful  as  a  soporific  aj:cnt,  and 
more  natural  and  effective  than  those  taken  by  the  sto- 
mach. 

156— Lecture  Association. — A  proposition  emanating 
from  T.  P.  B.  is  worthy  of  the  consideration  of  our  pupils. 
Our  correspondent  proposes  to  establish  a  national  "or- 
ganization for  disseminating,  by  means  of  lectures,  sound 
knowledge  in  various  branches  of  science."  To  do  this 
he  suggests  that  a  subscription  be  entered  into,  for  the 
purpose  of  raising  a  sum  sufficient  to  supply  ten  or  twelve 
lecturers  with  apparatus,  which  shall  be  loaned  to  such 
lecturers  as  the  Association  think  fit  to  employ.  Each  lec- 
turer is  to  travel  upon  his  own  responsibility,  but  to  have  the 
advantage  of  announcing  himself  as  recognised  by  the 
Association.  We  entirely  agree  with  the  spirit  of  the  pro- 
posal;  but  we  very  much  question  whether  the  lecturing 
mania  has  not  given  way,  in  a  majority  of  towns  and  insti- 
tutions, to  an  apathy  that  is  much  to  he  regretted.  Lec- 
turing has  been  "  over-done,"  and  the  persons  who  for- 
merly used  to  frequent  the  Mechanics'  Institution,  now 
study  cheap  literature  at  home — perhaps  with  more  benefit. 
There  has  been  so  much  clap-trap  oratory  on  the  platforms 
of  lecture-rooms,  so  much  of  magic  lanterns  and  empty  dis- 
play, that  the  sensible  part  of  the  public  has  turned  away 
in  disgust.  A  new  and  superior  class  of  men  is  required 
to  attract  hearers  to  the  seats  of  the  theatres  in  our  me- 
chanics' and  literary  institutions.  It  is  a  special  object  of 
T.  P.  B.  to  secure  the  services  of  such  persons,  by  taking 
care  that  the  first-rate  apparatus  supplied  by  the  Associa- 
tion shall  only  be  lent  to  superior  men  and  able  lec- 
turers. 

157 — Gold  Mines.  L.  O.  G. — Gold  ore  never  occurs  in 
any  notable  quantity,  except  under  certain  conditions. 
Throughout  Russia  in  Europe,  the  crust  of  the  earth  being 
unbroken,  and  no  igneous  rocks  having  been  protruded, 
the  strata  are  but  little  solidified,  and  are  entirely  devoid 
of  metallic  ores;  but  in  the  Ural  Mountains,  the  same 
strata,  being  penetrated  by  eruptive  matter,  are  metamor- 
phosed, crystallized,  veined,  and  highly  metalliferous,  par- 
ticularly in  those  parts  where  eruptive  rocks  most  abound. 
It  is  especially  to  be  observed,  that  the  rule  which  applies 
to  other  metallic  veins  is  reversed  with  reference  to  gold, 
which  is  most  plentiful  at  the  upper  part  of  vein-stones, 
and  decreases  from  above  downwards.  All  the  largest 
lumps  of  gold  have  been  found  upon  the  surface,  or  imbed- 
ded in  loose  gravel  or  sand.  The  geological  peculiarities 
of  the  Sierra  Nevada  of  California  are  identical  with  those 
of  the  auriferous  rocks  of  Siberia.  The  gold  dust  found 
in  the  Sacramento  has  been  washed  down  from  the  veins  of 
the  mountain  bides.  From  a  consideration  of  the  nature 
of  the  rocks  forming  the  frame-work  of  Australia,  it  has 
been  long  inferred  that  gold  would  be  found  to  prevail  in 
certain  districts  of  that  great  continent.  Recent  investi- 
gations have  proved  this  to  be  a  fact.  California  has  pro- 
duced little  more  than  one  million  and  a  half  sterlins  per 
annum.  Russia  has,  of  late  years,  exceeded  three  millions 
and  a  half  sterling  per  annum ;  but  though  this  increase 
came  rather  suddenly,  it  has  produced  no  sensible  change 
in  the  relative  value  of  gold. 

158 — Boiler  Incrustations.  J.  D.  F.— In  the  boilers  of 
vessels  Used  on  salt  water,  the  deposits  have  been  found 
to  consist  chiefly  of  sulphate  of  lime.  Various  methods 
have  been  resorted  to,  to  prevent  the  incrustation.  The 
first  of  these  is  the  chemical  method— as  the  addition  of 
muriate  or  sulphate  of  ammonia  to  the  water  in  the  boiler; 
this  is  stated  to  have  failed:  the  second  method  may  be 
called  mechanical— as  the  introduction  of  a  certain  quan- 
tity of  sawdust,  or  the  application  of  tallow  to  the  internal 
surface  of  the  boiler,  or  a  similar  use  of  tallow  and  plum- 
bago, so  that  the  incrustation  is  easily  separable  by  per- 
cussion or  by  contraction  and  unequal  expansion.  The 
most  successful  method  is  reported  to  be  that  of  "  blowing 
off,"  that  is,  the  discharging,  by  an  inferior  stop-cock,  a 
certain  quantity  of  the  concentrated  water  by  the  pressure 
of  the  steam,  after  the  admission  above  of  an  equivalent 
quantity  of  sea  water  of  ordinary  density.  But  this  can 
only  be'viewed  as  a  palliative.  The  only  certain  preven- 
tive is  the  substitution  of  distilled,  or  rain  water,  for  sea 
water  in  the  boiler.  This  is  proved  by  the  use  of  what  is 
called  Hall's  condenser,  but  it  is  too  complicated  to  be 
generally  adoptable.  Sulphate  of  lime  appears  hardly  less 
soluble  in  water  saturated  with  salt  than  in  ordinary  fr»sh 
water.  The  object  of  the  engineer  in  marine  steam  iiavi- 
galion  should  be  to  economise,  by  preventing  the  escape 
of  water  in  the  form  of  steam,  to  use  fresh  water  whenever 
available,  and  especially  to  avoid  using  the  "?ater  near  the 
shores,  where  sulphate  of  lime  exists  in  greater  abu* 
dance,  i 
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J  ASTA-ITS  THREE  DIVISIONS— SIBERIA,  TURKES- 
TAN, TARTARY,  AFFGHANISTAN,  BELOOCH1S- 
TAN,  PERSIA,  ARABIA,  RUSSIAN  ASIA,  TURKISH 
ASIA,  HOLY  LAND. 

381.  Asia  is  the  largest  land-mass  on  the 
|  earth  (121),  and  all  its  natural  features  appear 
gigantic  and  stupendous.  In  Europe,  we 
noticed  the  peculiarity  of  the  great  extent  of 
coast  territory,  and  the  dense  population. 
Although  the  coast  of  Asia  is  nearly  twice  as 
long  as  that  of  Europe,  and  though  more  than 
half  the  inhabitants  of  the  globe  belong  to 
this  continent,  yet  the  extent  of  land  surface 
is  so  great  as  to  place  Asia  below  Europe, 
both  in  regard  to  facilities  for  intercourse, 
and  in  density  of  population,  Asia  is  a  giant, 
whose  very  bulk  impedes  the  effective  exer- 
cise of  his  strength. 

382.  The  surface  of  Asia  presents  a  cen- 
tral elevated  mass,  or  cluster  of  plateaus, 
bounded  and  crowned  by  lofty  mountain 
chains,  and  surrounded  on  all  sides  by  plains 
extending  to  the  sea-coast. 

383.  The  mountains  form  six  great  sys- 
tems, of  which  four  run  in  nearly  parallel 
lines  from  west  to  east,  and  two  cross  them 
in  a  direction  somewhat  from  north  to  south. 
The  east  and  west  chains  are — 

The  average  height  from 
5,000  to  7,000  feet. 

(2.)— The  Thian  Shan,  the  height  of  which  is  not  known  with  certainty. ; 
VOL.  II,— NO.  XX.  I 


(].)— The  Altai,  which  divides  Siberia  from  the  central  highlands. 
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(3.)— The  Kuen-lun,  equally  unknown.  The  mountains  of  Pe-ling,  in  China,  are  a  continua- 
tion of  this  chain.     These  last  two  parallel  ranges  rise  from  the  central  plateaus,  or  highlands. 

(4.)— The  Himalaya,  bounding  the  highlands  on  the  south,  and  dividing  them  from  Hindostan. 
Average  height,  from  15,000  to  18,000  feet.  In  this  range  are  the  highest  mountains  in  the  world. 
Kunchin-jinga  (28,178)  appears  to  be  the  culminating  point.  Many  other  summits  attain  elevations 
of  from  20,000  to  26,000  feet:  The  Nan-ling  chain,  in  China,  is  an  extension  of  this  range  to  the 
eastward,  while  the  Paropomisan  mountains  and  the  Caspian  range  form  a  westward  extension, 
connecting  it  with  the  mountains  of  Armenia,  and  the  Caucasus  between  Europe  and  Asia. 

(5.) — The  Western  cross-range  comprises  the  Hala  mountains,  the  Sulimaney  range,  and  the 
Beloor-tagh  (cloudy  mountains),  extending  from  the  month  of  the  Indus  to  the  north  of  Lake 
Balkashi.  This  cross-range  meets  with  the  Himalaya  and  Kuen-lun  ranges  in  one  point,  called  the 
Hindoo-koosh,  at  the  north-eastern  extremity  of  Afghanistan.  Highest  points  from  T2,'O00  to  20,000 
feet. 

(6.)— The  Eastern  cross-range  comprehends  the  Aldan,  or  Stanovoi  mountains  in  Siberia, 
the  Khinghan  and  Yung-ling  chains  dividing  the  central  plateau  from  Mandchuria  and  China 
Proper.  This  range,  at  about  28°  north  latitude,  splits  into  several  chains  known  as  the  mountains 
of  Annam,  Camboja,  Siam,  and  Arracan. 

384.  The  Altai,  Himalaya,  Khinghan,  and  Yung-ling  ranges  divide  Asia  into 
three  portions,  the  distinctive  features  of  which  are  well  marked. 

(1.) — Northern  Asia  presents  a  vast  plain,  comprising  the  Steppes  (73)  and  frozen  marshes  of 
Siberia.  This  region  is  cold  and  wild;  and  though  it  possesses  many  fine  rivers,  they  are  inaccessible 
from  the  ocean  being  generally  frozen.     Scarce  any  part  has  a  higher  average  temperature  than  30°. 

(2.) — Central  Asia,  lying  between  the  Altai  and  Himalaya,  presents  a  succession  of  the  largest 
and  loftiest  plateaus  (78)  in  the  world.  This  region,  extending  from  the  Red  Sea  to  the  borders  of 
China,  is  generally  desert  and  barren.  Over  a  large  portion  of  it  rain  never  falls  (52).  The  few 
rivers  are  all  continental  (G9) ;  and,  from  the  unbroken  extent  of  the  land  surface,  the  variations  of 
climate  are  excessive,  the  summer  being  almost  intolerably  hot,  and  the  winter  piercingly  cold. 

(3.) —Southern  Asia,  lying  to  the  south  of  the  Himalaya,  and  east  of  the  Yusig-ling,  and 
Khinghan  ranges.  This  region  is  generally  well  watered.  The  climate,  though  very  warm  in  most 
parts,  is  not  unhealthy,  and  the  soil  is  fertile  and  productive. 

385.  These  three  regions  comprise  the  following  political  divisions : — 


Name. 


Northern  R,egion. 
Siberia  (part  of  Russian  Asia) 

Central  Region. 
Turkestan,  or  Independ.  Tartary.. 
Highlands    of  the    Chinese   Em-] 

pire  :  —  Mongolia,      Soongaria  V 

Tibet,  Little  Bukharia  J 

Affghanistan  

Beloochistan 

Persia,  or  Kingdom  of  Iran  

Arabia 

Turkish  Asia — Asia  Minor,  Syria,) 

Armenia J 

Part  of  Russian  Asia  : — Georgia,) 

Circassia,  Mingrelia J 

Southern  Region. 
Part  of  Chinese  Empire : — Mand-\ 

churia,  and  China  Proper J 

Empire  of  Japan  

Kingdom  of  Nepal    

Empire  of  Annam 

Empire  of  Siam 

Empire  of  Birmah    

British  India  : — Hindostan,  Ten-\ 

asserim,  Malacca J 

Portuguese  Asia 

French  Asia  

Danish  Asia  


Area  in 
English 
Square 

Population. 

Popula- 
tion per 
square 

Capitals. 

Estimated 

State 
Revenue. 

Miles. 

mile. 

5,441,000 

2,860,000 

h 

Tobolsk 

700,000 

5,200,000 

n 

Bokhara 
(Cashgar,    Yark- 

3,000,000 

18,000,000 

6 

l     and,   II'Lassa, 
\    Gouldja 

150,000 

6,300,000 

42 

Candahar 

100,000 

2,180,000 

22 

I-Ielat 

320,000 

9,600,000 

30 

Tehran,    Ispahan 

3,200,000 

760,000 

10,000,000 

13 

Sana 

450,000 

12,500,000 

28 

Smyrna,      Aleppo, 
Damascus,  Jerus. 

49,000 

1,500,000 

30* 

Tiilis,  Erivan 

2,350,000 

154,000,000 

65Jr 

Pekin,    Canton,  ^ 
Nanking         j" 

39,200,000 

260,000 

26,000.000 

100 

Jeddo,  Miako 

10,000,000 

53,000 

2,600,000 

50 

Khatmandoo 

520,  Oct) 

350,000 

12,500,000 

36 

Hue 

3,000.00(< 

150,000 

3,800,000 

25 

Bankok 

1,600,000 

250,000 

3,900,000 

15§ 

Ava 

1,800,000 

1,320,000 

149,000,000 

103 

Calcutta,     Madras, 
Bombay,  Singapore 

4,900 

550,000 

112 

Goa' 

190 

196,000 

1000 

Pondicherv 

95 

36.000 

400 

Tranquebar 

A  SYSTEM  OF  NATURAL  GEOGRAPHY. 


213 


386.  Northern  Region.  The  plain  of  Siberia  contains  many  large  rivers,  all 
falling  into  the  Arctic  Ocean.  Of  these,  the  Obi,  Yenissei,  and  Lena,  are  among  the 
largest  in  Asia.  The  native  inhabitants  are  Mongolians;  but  Siberia,  being  used  as  a 
place  of  banishment  by  Russia,  the  population  has  become  very  mixed.  The  religions 
are,  therefore,  not  less  varied  than  the  people. 

387.  The  Steppes  form  the  south-western  part  of  Siberia.  The  central  and  eastern 
portions  present  a  wide  expanse  of  almost  barren  plains  mixed  with  wild  forests ;  and 
the  northern  part,  which  is  within  the  Arctic  Circle  (14),  consists  of  a  vast  series  of 
permanently  frozen  marshes  called  the  "  Tundra."  The  Steppes  produce,  in  many 
parts,  abundant  pasturage.  Grain  grows  in  the  southern  regions  only.  Lake  Baikal, 
near  the  southern  border,  is  the  largest  fresh-water  lake  in  the  Old  World.;  It  is 
regarded  as  sacred  by  the  natives. 

388.  The  inhabitants  of  the  southern  districts  live  principally  on  the  produce  of  their  herds  of 
cattle.  The  natives  of  Kamtschatka,  and  the  few  people  scattered  along  the  northern  regions,  subsist 
by  fishing  and  hunting.     The  exiles  from  Russia  are  employed  either  in  the  mines,  or  in  agriculture. 

389.  Tobolsk  (22,000)  on  the  Obi,  Irkutsk  (26,0C0)  on  the  Yenissei,  Yakutsk  on  the  Lena, 
are  the  chief  towns,  and  the  seats  of  trade  and  industry.  Petropavlosk  in  Kamtschatka,  is  the  only- 
remarkable  port.  Some  few  manufactures  are  carried  on ;  but  the  principal  articles  of  exportation 
consist  of  skins,  mineral  produce,  and  Fossil  Ivory,  of  which  the  northern  coasts  yield  large  quantities, 
the  remains  of  the  animals  of  an  earlier  epoch. 


PERSIAN,    AFFGHAN,  AND  TARTAR. 

390.  Central  Asia": — Turkestan,  or  Independent  Tartary,  consists  of  a 
wide  plain  in  the  north  and  north-west,  and  in  the  south-east  of  a  mountain  region, 
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intersected  by  the  western  extremities  of  the  Thian  Shan,  Kuen-lun,  and  the  offshoots 
of  the  Beioor-tagh  and  Hindoo-koosh,  which  bound  it  on  this  side. 

391.  The  drainage  of  this  district  is  entirely  continental.  The  sea,  or  lake  of  Aral,  receives 
the  two  largest  rivfers,  viz.,  the  Sir  or  Sihoon,  and  the  Amoo  or  Oxus.  This  sea,  the  Caspian,  and 
Lake  Balkashi,  the  principal  recipients  of  the  drainage,  are  all  true  lakes.  None  of  them  have  any 
outlet  for  their  waters  ;  but,  although  receiving  large  rivers  (especially  the  Caspian),  the  volume  of  all 
seems  to  be  diminishing,  by  evaporation,  faster  than  it  is  supplied;  the  waters,  meanwhile,  becoming 
more  intensely  salt. 

392.  The  surface  of  this  region  indicates  a  passage  into  the  generally  desert  charac- 
ter of  Central  Asia.  Some  portions  are  very  fertile  ;  and  others,  naturally  barren,  have 
been  rendered  productive  by  careful  artificial  irrigation. 

393.  Turkestan  is  not  united  into  a  single  kingdom,  but  is  composed  of  separate 
States  or  Khanats,  governed  by  Khans,  whose  rule  is  more  or  less  despotic.  The 
Khanats  of  Boukhara,  Khiva,  Khoundouz,  and  Khokand  are  the  principal.  The 
north  of  the  country  is  occupied  by  the  Steppe  of  the  Kirghiz,  a  wild  wandering 
horde,  subsisting  mainly  by  plunder.  The  country  of  the  Turcomans  in  the  south  is 
inhabited  by  many  separate  wandering  tribes. 

.394.  Boukhara  (100,000),  Khokan  (100,000),  noted  for  their  trade  and  schools.  Samarcand 
(10,000),  Khoundouz  (10,000),  and  Khiva  (6,000;,  noted  for  its  slave  market,  are  the  principal  towns. 

395.  The  commerce  of  these  regions  is  very  active,  there  being  much  intercourse  with  Russia  on 
the  one  side;  and  with  China,  Persia,  and  Hindostan,  on  the  other.  The  manufactures  of  Cotton,  Silk, 
and  Furs,  are  extensive.  These,  with  the  celebrated  Horses  of  the  district,  Dried  Fruits,  and  Orna- 
mental stones,  form  the  principal  articles  of  exportation. 

396.  The  countries  of  Mongolia,  Soongaria,  Little  Bukharia  and  Tibet, 
form  the  central  highland  region  of  Asia,  enclosed  by  the  Altai,  Himalaya  Khinghan, 
Kuen-lun  and  Beloor-tagh  ranges.  The  elevation  of  this  region  varies  from  2,000  feet 
in  Mongolia,  to  12,000  feet  in  Tibet.  A  large  portion  is  covered  by  the  great  sandy 
desert  of  Gobi  or  Shamo,  on  the  surface  of  which  rain  never  falls* 

397.  The  few  rivers  in  the  north-west  are  almost  all  continental.  In  the  valleys 
of  the  north-east  and  south,  some  of  the  largest  Asiatic  rivers  have  their  sources. 

398.  These  countries  form  part  of  the  Chinese  empire.  The  inhabitants  are 
Mongolians.  The  Lama,  the  spiritual  sovereign  of  Tibet,  is  supposed  to  be  an  incar- 
nation of  the  Divinity,  and  is  honoured  accordingly.  The  amount  of  control  exercised 
by  the  Emperor  of  China  over  the  various  chiefs  and  sovereigns,  varies  from  absolute 
despotism  to  merely  a  nominal  right  of  homage. 

S99.  H'Lassa  (80:000),  the  residence  of  the  Lama  of  Tibet,  Casiigar  (10,000),  Yarkand  in 
Utile  Bukharia,  Gouldja  in  Soongaria,  Ourga  in  Mongolia,  are  the  chief  towns. 

400.  The  climate  is  very  severe,  and  except  in  the  borders  of  this  region,  the  absence  of  water 
forms  an  insuperable  bar  to  progress  and  cultivation  ;  in  fact,  in  consequence  of  this  want,  largo 
districts  are  absolutely  uninhabited. 

401.  The  Tibetans  and  Bukharians  have  manufac- 
tures of  Cotton  and  Wool,  and  also  of  small  ornaments 
and  utensils  in  wood,  metals,  and  stone.  The  latter 
people  also  cultivate  the  Vine  and  Cotton.  With 
these  exceptions,  the  inhabitants  subsist  on  the  pro- 
duce of  the  flocks  and  herds,  and  are  thus  bound  to 
a  wandering  and  nomadic  life. 

402.  In  passing  to'the  countries  south  of 
the  Himalaya,  and  its  east  and  west  exten- 
sions, we  must  notice  the  interesting  fact,  that 
north  of  this  range  the  Mongolian  races  of 
man  have  their  home;  while,  to  the  south,  the 
Caucasians  form  the  entire  population.  This 
mountain  system  thus  forms  a  complete  and 
definite  line  of  demarcation  between  these  two 
great  families  of  the  human  race  in  x\sia. 

403.  The  two  adjoining  countries  of  AffghaNistan  and  Beloochistan  present 
many  common  features.    They  are  mountainous,  with  high  and  desert  table-lands,  divided 
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by  valleys  of  extreme  fertility  and  beauty.     Owing  to  the  vicinity  of  the  sea,  Beloochis- 
tan  has  a  much  moister  climate  than  Afghanistan. 

404.  The  Affghans  are  a  warlike,  brave,  and  intelligent  people.  Great  pains  are  taken  to  render  all 
the  available  ground  productive,  and  agricultural  pursuits  are  much  followed.  Excellent  grain  is 
grown,  and  all  the  fruits  and  vegetables  of  the  warmer  parts  of  Europe  succeed  well,  as  also  many  of 
the  productions  of  tropical  countries.  The  Beloochis  are  a  warlike,  predatory  race,  wanting  many  of 
the  good  qualities  of  the  Aifghans.     The  Mahometan  religion  is  professed  in  both  countries. 

405.  The  rivers,  excepting  only  the  short  streams  on  the  coast,  are  entirely  continental.  The 
climate  is  very  fine,  but  hot  in  summer,  while  from  the  elevated  position  of  the  district,  the  cold  ia 
winter  is  severely  felt. 

406.  Ghizni  (50,000),  and  Candahar;  (50,000),  in  Afghanistan,  and  Kelat  (20,000),  inBeloo- 
chistan,  are  the  chief  towns. 

407.  The  Empire  of  Persia  or  of  Iran,  once  so  powerful,  has  been  reduced,  by 
internal  dissensions  and  by  the  encroachments  of  its  neighbours,  to  a  low  position. 

408.  The  character  of  Persia  agrees  closely  with  that  of  the  adjacent  countries. 
The  plateau  of  Iran,  at  an  elevation  of  2,000  to  4,000  feet,  occupies  the  centre  of  the  empire, 
and  is,  with  the  circumjacent  table-lands,  generally  desert  and  barren.  The  country  is 
remarkably  deficient  in  rivers,  but  where  these  do  occur,  the  vegetation  is  most  luxu- 
riant, and  the  brilliancy  of  these  regions  has  formed  a  favourite  topic  with  the  poets. 

409.  The  climate  resembles  that  of  Afghanistan.  The  people  are  high- 
spirited,  refined  and  intellectual,  much  devoted  to  the  cultivation  of  learning,  and 
celebrated  for  their  poetry.  Persian  is  the  classic  and  court  language  of  the  East. 
Both  men  and  women  are  remarkable  for  their  beauty,  a  quality  which  they  esteem 
most  highly,  and  take  great  pains  to  heighten  and  improve.  Exercises  of  skill  and 
strength  are  much  followed ;  and  the  Persian  dexterity  in  horsemanship  is  widely 
celebrated. 

410.  The  Mahometan  religion  is  generally  professed.  The  government  is  an 
absolute  monarchy,  and  the  sovereign  is  styled  "  Shah."  The  Persians,  as  also  the 
Aflghans  and  Beloochis,  belong  to  the  Caucasian  race. 

411.  Tehran  (130,000),  is  the  modern  capital;  Ispahan  (200,000),  the  ancient  capital,  and  still 
the  centre  of  manufactures.  Tabriz  (90,000),  Shiraz  (30,000),  Herat  (100,000),  are  the  other  chief 
towns,  but  all  have  vastly  declined  in  population  and  importance. 

412.  Much  attention  is  paid  to  the  cultivation  of  Grain,  Fruit,  Flowers,  &rc.  though  perhaps  not 
more  than  a  tenth  of  the  whole  country  admits  of  cultivation.  The  manufactures  of  Carpets,  Silk,  and 
Cotton  goods,  Furs,  Arms,  and  Embroidery,  are  the  most  nourishing. 

413.  Commerce  is  very  active,  but  mostly  in  the  hands  of  foreigners.  The  want  of  good  roads, 
of  protection  from  robbers,  and  the  absence  of  regular  supplies  of  water,  lrave  led  to  the  employment 
of  caravans  for  all  the  inland  traffic.  These  caravans  are  often  of  great  extent,  and  make  their  jour- 
neys to  and  from  Hindostan  on  the  one  hand,  and  Turkey  and  Russia  on  the  other.  The  maritime 
trade  on  the  Persian  Gulf  is  considerable,  but  is  all  in  the  hands  of  the  English  or  of  the  Arabs,  as 
that  on  the  Caspian  is  in  the  hands  of  the  Russians.  The  pearl  fisheries  of  the  Gulf  of  Bassorah 
are  widely  celebrated. 

414.  Horses  and  Camels,  Pearls,  Silk,  Leathers,  Drugs,  Dried  Fruits,  Carpets,  Shawls,  and 
Embroideries,  constitute  the  chief  exportations  ;  while  all  the  manufactures  of  Europe,  with  Coffee, 
Sugar,  Rhubarb,  and  Dye  stuffs,  find  access  among  the  imports. 

415.  The  peninsula  of  Arabia  presents  a  remarkable  example  of  the  charac- 
teristics of  the  central  region  of  Asia.  The  country  forms  one  vast  plateau,  probably 
from  3,000  to  4,000  feet  in  elevation,  a  large  proportion  of  which,  especially  in  the 
north  and  centre,  is  an  absolute  desert  of  bare  rock,  shingle,  or  sand.  Over  this  desert 
the  hot  wind  called  Simoon  or  Samiel  frequently  blows,  producing,  by  its  extreme 
heat  and  dryness,  and  the  quantity  of  fine  dust  it  carries  with  it,  the  most  dangerous 
effects  on  travellers  who  may  be  exposed  to  its  violence.  Only  in  a  few  depressions 
are  dates,  capers,  acacias,  and  some  other  plants  found  growing.  On  this  northern 
region  rain  never  falls.  Hence,  the  permanent  habitations  are  in  great  measure 
confined  to  the  coasts  of  the  Red  Sea  and  the  Persian  Gulf. 

41 G.  The  southern  parts  of  the  peninsula  are  much  more  fertile.  Here,  rain  falls 
abundantly,  especially  on  the  coast  of  the  Arabian  sea,  and  the  country  offers  a  pleasing 
succession  of  undulating  ground,  bearing  palms,  vines,  cotton,  rice,  and  coffee. 
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417.  The  barren  portions  of  the  north  and  centre  are  known  by  Asiatics  as  the  region  Nedjed. 
The  coast  on  the  upper  portion  of  the  Red  Sea  is  the  district  of  Hedjaz.  Yemen  occupies  the  south- 
western angle,  and  Omaun  the  south-eastern  extremity. 

418.  Arabia  possesses  no  rivers.  Even  the  river  courses  which  intersect  the 
southern  coast  are  in  almost  all  cases  dry,  except  during  the  rainy  season  (49,)  (50).  The 
climate,  as  in  all  countries  where  large  unbroken  land  surfaces  occur,  presents  the 
extremes  of  heat  and  cold. 

419.  The  Arabs  are  principally  Mahometans,  but  a  large  number  of  the  inhabi- 
tants of  the  peninsula  profess  the  Jewish  religion.  The  control  exercised  by  the  chiefs 
or  sovereigns  of  the  tribes  is  generally  mild  and  patriarchal.  These  chiefs  in  some 
instances  have  the  title  of  "Imam,"  in  others  that  of  "  Sheikh." 

420.  The  people  of  the  interior  are  entirely  nomadic,  wandering  from  place  to  place,  to  find 
pasturage  for  their  cattle.  The  inhabitants  of  the  coasts  are  largely  engaged  in  trade  and  in  agriculture. 
Excepting  a  few  cotton  goods  for  home  consumption,  there  are  no  manufactures.  Throughout  all  the 
desert  district  the  camel  is  invaluable  as  a  beast  of  burden ;  indeed,  without  it,  the  desert  would  be 
scarce  habitable.  The  same  wild  region  is  the  home  of  the  ostrich,  the  chase  of  which  forms  an 
exciting  amusement  with  the  Arabs,  while  its  plumes  form  a  noticeable  article  of  export. 

421.  The  north  of  Arabia  contains  within  the  forked  extremity  of  the  Red  Sea, 
the  mountains  of  Sinai  and  Horeb,  and  over  these  wild  deserts  the  people  of  Israel 
wandered  forty   years  (Numb,  xiv.)  in    expiation    of  their    faithlessness  and  unbelief. 

422.  The  principal  cities  are  Mecca  (34,000),  the  birth-place  of  Mahomet;  Medina  (18,000),  his 
burial-place.  Jidda  (15,000),  on  the  Red  Sea,  Muscat  (12,000),  at  the  entrance  of  the  Persian  Gulf, 
the  principal  ports.  Sana  (40,000),  regarded  as  the  capital  of  Arabia.  Mocha  (6,000),  the  centre  of 
the  coffee  district.  Aden  (20,000),  at  the  mouth  of  the  Red  Sea,  used  by  the  British  as  a  store  for  the 
use  of  the  Indian  steam-ships. 

423.  The  exports  of  Arabia  are  Coffee,  which  forms  the  principle  article ;  Pearls,  Dates,  Horses, 
Senna;  Gum  Arabic,  the  produce  of  the  acacia- tree  of  the  desert,  and  other  gums  and  drugs.  Among 
the  imports  are  Woven  goods  from  Hindostan,  arms  from  Persia  and  Turkey,  and  useful  and  ornamental 
manufactures  from  Europe. 

424.  The  remaining  states  of  Central  Asia,  which  intervene  between  the  Caspian, 
Mediterranean,  and  Black  Seas,  are  not  so  desert  but  that  they  indicate  a  passage  into 
the  more  fertile  lands  of  southern  Europe. 

425.  The  countries  of  Georgia,  Circassia  and  Mingrelia,  lying  to  the  south 
of  the  chain  of  the  Caucasus,  form  part  of  Russian  Asia. 

426.  The  lofty  range  of  the  Caucasus  may  be  regarded  as  forming  an  extension 
of  the  great  east  and  west  mountain  system  of  Asia.  Its  highest  summit  (Elburz) 
attains  the  elevation  of  18,493  feet.  The  average  height  of  the  range  is  from  8,000  to 
10,000  feet.  The  offshoots  spread  through  the  countries  under  consideration,  so  as  to 
render  them  eminently  mountainous, 

427.  But  little  is  known  of  these  regions.  Though  nominally  under  the  control  of 
Kussia,  they  are  really  scarcely  at  all  so,  the  mountains  forming  an  asylum  into  which 
a  hostile  force  can  hardly  penetrate.  Though  efforts  have  been  made  to  develop 
commercial  relations  with  the  inhabitants,  no  great  progress  has  yet  been  effected,  and 
the  country  remains  in  nearly  its  primitive  barbarism,  and  constantly  at  war  with  its 
neighbours.  The  river  Kour  rises  in  the  mountains  of  this  region,  and  falls  into  the 
Caspian. 

i  428.  In  the  higher  districts  the  climate  is  cold  and  severe,  but  in  the  valleys  it  is  warm  enough  for 
the  cultivation  of  the  vine.  Some  Grain,  Honey,  Wax,  Skins,  and  Furs,  form  the  exports;  in  return 
for  which,  Salt,  Arms,  Steel,  and  some  woven  goods  are  imported.  There  are  no  manufactures 
Indeed,  a  large  portion  of  the  population  still  derive  their  subsistence  from  robbery,  plunder,  and 
piracy. 

429.  The  Circassians  and  Georgians  are  eminently  warlike.  Their  only  glory  is  in  victory;  their 
only  shame  in  defeat.  The  beauty  and  symmetry  of  their  persons  are  highly  celebrated,  and  this  has 
given  rise  to  the  abominable  custom  of  selling  their  children  to  the  Turks  and  other  nations  as  slaves. 
Large  numbers  of  boys  and  girls  are  thus  sold  every  year  by  their  parents. 

430.  Tiflis  (30,000),  in  Georgia,  is  the  chief  seat  of  the  inland  commerce.  Erivan  (14,000), 
Bakou  (14,000),  the  chief  port  on  the  Caspian,  celebrated  for  its  fisheries  of  the  Beluga,  or  White 
Whale  of  the  Caspian,  and  Derbeo  (15,000),  are  the  chief  towns. 

431.  Turkish  Asia  forms  an  irregular  mass,  intervening  between  the  Black  Sea 
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and  the  Mediterranean,  bordering  the  eastern  coast  of  the  latter  sea,  and  extending 
down  the  course  of  the  rivers  Euphrates  and  Tigris,  between  the  countries  of  Arabia 
and  Persia. 

432.  Though  less  sterile  than  some  other  parts  of  Central  Asia,  yet  these  countries 
present  large  surfaces  of  barren  rock  and  sand.  Between  the  Black  Sea  and  Mediter- 
ranean, the  plateau  of  Asia  Minor  rises  to  5,000  feet ;  while  the  plateau  of  Armenia, 
the  desert  of  Mesopotamia,  between  the  Euphrates  and  Tigris,  and  numerous  barren 
table-lands  in  Syria,  indicate  the  continuance  of  the  peculiar  characteristics. 

433.  Several  short  mountain  ranges  mark  this  district.  The  Euxine  Hills,  and  the  Taurus 
Range  bound  the  plateau  of  Asia  Minor  on  the  north  and  south  respectively.  The  mountains  of 
Lebanon  skirt  the  east  coast  of  the  Mediterranean.  The  mountains  of  Zagros  border  the  Basin  of 
the  Tigris  on  the  east.  Mount  Olympus,  famed  in  classic  writings,  forms  the  western  extremity  of  the 
Euxine  range. 

434.  In  the  higher  regions  the  climate  is  severe,  but  in  the  valleys  and  along  the  coasts,  though 
very  warm,  it  is  fine  and  salubrious.  Excepting  in  some  few  districts,  and  the  vicinities  of  large  towns, 
agriculture  is  almost  wholly  neglected,  though  the  soil  and  climate  are  fitted  to  yield  an  abundant 
return.  Manufactures  of  Silk,  Cotton,  Carpets,  Arms,  and  Leather  goods  flourish,  and  the  trade,  both 
inland,  by  means  of  caravans,  and  also  by  ships  from  the  Mediterranean  and  the  Persian  Gulf,  is  very 
great.     The  irregular  coast  on  the  Mediterranean  offers  peculiar  facilities  for  maritime  trade. 

435.  These  countries  have  long  suffered  from  the  despotic  character  of  their  government,  from 
the  frequent  outbursts  of  rebellion,  followed  by  anarchy  and  increased  oppression,  and  from  the 
degrading  nature  of  the  Mahometan  religion.  Natural  advantages  are  crushed  and  destroyed  under 
these  bonds  and  fetters. 

436.  The  exports  consist  of  the  various  manufactures,  Dried  Fruits,  Tobacco,  Wool,  Hair,  and 
Drugs.  The  importations  comprise  almost  every  article  of  European  or  Asiatic  manufacture.  But 
it  is  from  commerce,  for  which  the  country,  by  its  position  between  two  great  continents,  and  between 
not  less  than  five  seas,  is  so  eminently  adapted,  that  the  principal  profit  might  be  derived,  were  the 
required  safety  and  facilities  secured  to  traders. 

437.  Syria,  which  forms  the  eastern  border  of  the  Mediterranean,  demands  a  few 
words  of  special  notice,  as  containing  the  land  chosen  by  the  Almighty  for  His  people, 
and  the  seat  of  His  Temple. 

438.  The  Holy  Land  presents  a  remarkable  mixture  of  a  large  extent  of  barren  and  deserted 
wilderness,  with  spots  of  the  richest  verdure  and  beauty.  A  striking  feature  in  this  region  is  the 
valley  formed  by  two  ranges  of  mountains,  running  nearly  parallel  to  one  another,  and  to  the  Medi- 
terranean coast,  from  beyond  the  northern  border  of  the  Holy  Land,  to  its  southern  extremity  at  the 
eastern  fork  of  the  Red  Sea.  Within  this  valley  the  River  Jordan  rises,  and  its  course  forms  three 
lakes  or  expansions— the  Waters  of  Merom  (Joshua  xi.  5),  the  Lake  of  Tiberias,  or  Sea  of 
Galilee,  and  finally,  the  Dead  Sea,  or  Sea  of  Lot.  (Gen.  xiii.  10 — xix.  23.)  Here  the  Jordan 
terminates,  it  being  a  continental  river.  The  whole  of  the  valley,  from  lat.  33°  N.  to  lat.  30°  30'  N. 
is  avast  depression,  which  in  the  basin  of  the  Dead  Sea  attains  its  greatest  depth  of  1,300  feet  below 
the  Mediterranean,     We  can  attribute  this  singular  depression  only  to  vast  volcanic  agencies. 

439.  Jerusalem  stands  on  a  steep  rocky  eminence,  at  the  junction  of  the  valleys  of  Gihon  and 
Jehoshaphat,  surrounded  by  a  wild  and  barren  country.  It  contains  a  mixed  population  of  about 
30,000  souls  ;  but  its  appearance  is  the  picture  of  gloomy  silence  and  solitude.  (Dan.  ix.  26,  27  ; 
Luke  xix.  41 .)  So  complete  has  been  the  destruction  of  all  the  ancient  city,  that  it  is  by  the  unchanged 
natural  features  only  that  the  sites  and  scenes  of  Scripture  can  be  identified.  The  mount  Moriah, 
where  the  temple  stood,  is  now  occupied  by  the  Turkish  mosque  of  Omar.  The  sacred  interest  which 
attaches  to  spots  associated  with  the  record  of  Holy  Scripture,  has  led  learned  men  in  all  times  to  use 
every  means  to  secure  the  perfect  identification  of  the  scenes  in  that  wonderful  history. 

440.  Numerous  other  points  in  Turkish  Asia  possess  high  interest.  Pergamus,  Thyatira, 
Sardis,  ErHEsus,  Laodicea,  Philadelphia,  are  either  small  villages,  or  are  marked  only  by 
ruins.  Palmyra  or  Tadmor  (1  Kings  ix.  18),  and  Baalbec,  are  splendid  ruins.  The  sites  of  the 
ancient  Nineveh,  near  Moussel,  and  Babylon,  near  Baghdad,  have  been  traced  out.  Troy  stood 
near  the  entrance  of  the  Dardanelles,  and  the  adjacent  coasts,  with  the  islands  scattered  along  them, 
are  rich  in  classic  associations. 

441.  The  chief  cities  are  Smyrna  (130,000),  on  the  gulf  of  that  name,  in  the  Mediterranean; 
Trebizonde  (30,000),  on  the  Black  Sea ;  Bassora  (60,000),  at  the  head  of  the  Persian  Gulf,  the  centres 
of  trade  on  their  respective  coasts;  Aleppo  (60,000),  famous  for  its  galls;  Broussa  (100,000),  formerly 
the  capital  of  Turkish  Asia;  Damascus  (140,000),  and  Erzeroum  (100,000),  noted  for  their  cutlery 
and  arms;  Moussel  (60,000),  whence  the  name  of  muslin,  which  was  first  brought  from  thence; 
Tokat  (40,000),  Baghdad,  on  the  Tigris  (70,000),  are  the  great  centres  of  the  inland  trade. 

442.  Among  the  numerous  islands  in  the  Mediterranean  belonging  to  Turkish 
Asia,  may  be  particularized  Cyprus,  noted  for  its  wine,  and  Rhodes,  formerly 
remarkable  by  a  colossal  figure  placed  over  the  entrance  of  its  harbour. 
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lecture  xix. —  carbon.  Equivalent,  6. 
Symbol,  C. 

This  element  exists  in  an  endless  variety 
of  forms.  It  occurs  in  a  state  of  purity  in 
the  diamond,  and  in  a  nearly  pure  state  in 
graphite  or  black-lead,  and  anthracite  or 
stone-coal.  In  combination  with  oxygen, 
it  forms  an  acid  called  carbonic  acid,  the 
salts  of  which,  the  carbonates,  are  among 
the  most  important  in  existence.  One  of 
them,  in  particular,  the  carbonate  of  cal- 
cium, or  carbonate  of  lime,  is  perhaps  the 
most  widely  diffused  of  all  minerals — entire 
mountain  ranges  being  formed  of  it  in 
many  parts  of  the  world.  The  carbonates 
of  barium,  strontium,  magnesium,  iron, 
copper,  zinc,  and  lead,  are  also  of  frequent 
occurrence,  and  often  found  in  large. quan- 
tities. 

Carbon  likewise  forms  important  com- 
pounds with  hydrogen,  nitrogen,  and  several 
other  elements,  and  is  an  essential  consti- 
tuent of  all  animal  and  vegetable  substances 
without  exception. 

Diamond. — The  only  pure  form  of  carbon 
is  the  diamond.  This  valuable  gem  is 
found  in  alluvial  soils  produced  by  the 
disintegration  of  ancient  rocks.  Its  pri- 
mary geological  position  is  unknown  ;  for 
the  soil  in  which  it  occurs  has  been  trans- 
ported by  water,  far  away  from  its  original 
site,  and  deposited  in  valleys  and  plains  in 
a  manner  which  we  are  unable  to  trace. 
The  principal  localities  of  the  diamond  are 
in  India,  Borneo,  and  Brazil ;  it  has  also 
been  found  of  late  years  in  the  Ural  moun- 
tains. Diamonds  occur  thinly  scattered 
through  large  quantities  of  soil,  and  very 
careful  washing  and  examination  is  re- 
quired to  find  them. 


a 

Fig.  32.  Big.  32. 

The  diamond  is  a  crystalline  substance. 
Its  primary  form  is  the  regular  octahedron 


(Fig.  32  a,)  a  figure  bounded  by  eight 
equilateral  triangles  of  the  same  size. 
Crystals  are  sometimes  found  exhibiting 
this  very  shape  ;  but  more  frequently,  they 
are  modified  by  secondary  faces,  as  in 
Fig.  32,  b,  each  primary  face  being  sur- 
mounted by  a  low  triangular  pyramid ;  such 
a  figure  is  called  a  pyramidal  octohedron. 
Moreover,  the  edges  of  these  secondary 
faces  are  often  obliterated  by  the  friction 
to  which  the  crystals  have  been  subjected 
during  their  transport  by  water  from  their 
original  site ;  and  then  the  diamond  exhibits 
the  form  of  an  octohedron  with  curved 
faces.  Other  secondary  forms  derived  from 
the  octohedron  are  likewise  found ;  but 
whatever  may  be  the  actual  form  of  the 
crystal,  it  may  always  be  split  in  directions 
parallel  to  the  faces  of  the  regular  octo- 
hedron, which  is  thereby  proved  to  be  the 
primary  form  (p.  294,  vol.  i.) ;  the  faces 
thus  produced  by  cleavage  exhibit  a  pecu- 
liarly brilliant  lustre. 

The  diamond  is  generally  colourless,  but 
sometimes  exhibits  various  shades  of  brown, 
yellow,  red,  green,  and  blue,  doubtless 
arising  from  the  presence  of  small  quanti- 
ties of  foreign  matter.  Its  specific  gravity 
is  about  3*5.  It  is  the  hardest  of  all  known 
substances,  being  capable  of  scratching  and 
cutting  every  other.  Now,  diamonds,  as  they 
are  found  in  nature,  have  generally  a  rough 
surface,  and  but  little  transparency  ;  to  give 
them  the  peculiar  lustre  and  brilliancy  for 
which  they  are  so  much  admired,  it  is 
necessary  to  cut  and  polish  them  by  arti- 
ficial means.  This  is  effected  by  means  of 
the  dust  of  the  diamond  itself.  The  process 
is  commenced  by  rubbing  two  rough  dia- 
monds one  against  the  other  ;  a  fine  powder 
then  separates  from  them,  which  is  col- 
lected with  the  greatest  care  ;  and  the 
diamond  is  brought  into  something  like  the 
required  shape.  To  perfect  the  form,  and 
polish  the  surface  at  the  same  time,  the 
diamond  is  then  soldered  with  tin  to  a  piece 
of  copper  held  in  a  pair  of  steel  forceps,  and 
rubbed  on  a  plate  of  soft  steel,  covered  with 
a  mixture  of  diamond-dust  and  olive-oi%!, 
the  steel-plate,  called  the  lapidary's  wheel, 
being  kept  in  a  state  of  rapid  rotation. 
Those  crude  diamonds  which  are  not  trans- 
parent enough  to  make  them  worth  cutting, 
are  pounded  in  a  steel  mortar,  and  their 
dust  is  used  for  cutting  and  polishing  pre- 
cious diamonds  and  other  gems.     The  form 
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of  the  cut  diamond  is  so  contrived  as  to 
cause  its  faces  to  reflect  and  refract  light 
with  the  greatest  degree  of  brilliancy,  and 
thus  to  produce  the  flashing  and  sparkling 
which  are  so  remarkable  in  this  gem. 
There  are  two  forms  into  which  diamonds 
are  usually  cut,  viz.,  the  rose  and  the  bril- 
liant, the  former  being  for  the  most  part 
formed  out  of  the  octohedral  crystals,  the 
latter  from  those  with  secondary  or  curvi- 
linear faces.  The  weight,  and  conse- 
quently the  value  of  diamonds,  is  estimated 
in  carats,  each  of  which  is  equal  to  3'1 66 
grains.  In  the  formation  of  either  a  bril- 
liant or  a  rose  diamond,  so  much  is  cut 
away,  that  the  weight  of  the  polished  gem  is 
not  more  than  half  that  of  the  rough  crys- 
tal out  of  which  it  is  formed. 

Diamonds  are  much  used  for  cutting 
glass.  For  this  purpose  the  natural  crystals 
with  curved  edges  are  best  adapted.  When 
such  a  diamond  is  fixed  into  a  proper  han- 
dle, and  one  of  the  curved  edges  drawn  with 
gentle  pressure  along  the  surface  of  glass, 
its  motion  being  guided  by  a  ruler,  a  deep 
cut  is  made  in  the  glass,  which  may  then 
be  easily  divided  along  the  line  thus  marked. 
Cut  diamonds,  with  straight  edges,  will  not 
cut  glass ;  but  if  they  are  formed  with 
curved  edges,  they  may  be  used  for  that 
purpose.  Ruby,  quartz,  and  other  mine- 
rals which  are  harder  than  glass,  will  like- 
wise cut  that  substance,  if  they  are  fash- 
ioned with  curved  edges ;  but  they  soon 
wear  out,  not  being  so  hard  as  the  diamond. 

The  diamond — like  the  other  forms  of  car- 
bon, of  which  we  shall  presently  speak — 
neither  fuses  nor  volatilizes  at  the  heat  of 
our  strongest  furnaces  ;  in  fact,  we  are  quite 
unacquainted  with  free  carbon  in  the  liquid 
or  gaseous  state.  But  when  a  small  dia- 
mond is  strongly  heated  by  the  blow-pipe, 
and  immediately  introduced  into  a  vessel 
of  oxygen  gas,  it  burns  completely  away, 
and  produces  pure  carbonic  acid,  thereby 
showing  that  it  is  chemically  identical  with 
charcoal,  (p.  61,  vol.  i.)  Such  being  the 
case,  it  is  natural  to  suppose  that  the  dia- 
mond may  be  converted  into  charcoal,  or 
some  of  the  ordinary  forms  of  carbon,  and 
on  the  contrary,  that  diamonds  may  be  made 
artificially  from  these  other  forms.  The 
first  of  these  conversions  has  actually  been 
effected.  When  a  diamond  is  placed  between 
two  cones  of  charcoal  forming  the  poles  of 
a  strong  voltaic  battery,-  it  becomes  white- 


hot,  and  shines  with  a  splendour  which  to 
the  naked  eye  is  insupportable  ;  but  on 
looking  at  it  through  a  smoked  glass,  it  is 
seen  to  swell  up  considerably  and  split  into 
fragments.  After  cooling,  its  aspect  is 
found  to  be  completely  changed  ;  it  has 
become  grey,  with  a  metallic  lustre,  and 
friable,  and  resembles  coke  prepared  from 
bituminous  coal.  The  contrary  conversion, 
however,  though  repeatedly  tried,  has  not 
yet  been  effected.  To  crystallize  a  sub- 
stance, it  must  be  liquefied  either  by  fusion 
or  by  solution.  Now  carbon,  as  already 
observed,  cannot  be  liquefied  by  fusion, 
and  we  know  of  but  one  liquid  that  will 
dissolve  it,  viz.,  melted  cast  iron,  which, 
at  a  high  temperature,  is  capable  of  dis- 
solving a  larger  quantity  of  carbon  than  it 
can  retain  at  lower  temperatures ;  and  as 
it  cools,  gives  out  the  excess  of  carbon 
in  crystalline  lamina?,  which  are  black  and 
opaque,  exhibit  the  metallic  lustre,  and  are 
derived  from  a  primary  form,  totally  dif- 
ferent from  that  of  the  diamond :  in  fact, 
carbon,  like  sulphur,  is  dimorphous  (p.  294, 
vol.  i.) 

Graphite. — The  substance  separated  from 
melted  cast  iron,  in  the  manner  just  de- 
scribed, is  identical  with  the  mineral  called 
Graphite,  Plumbago,  or  Blo<ck-lead.  This 
mineral,  which  is  found  in  many  parts  of 
the  world  in  veins,  among  primitive  rocks, 
consists  of  small  six-sided  laminae,  aggre- 
gated together,  often  in  masses  of  con- 
siderable size.  It  is  soft  to  the  touch,  may 
be  cut  with  a  knife,  is  "very  friable,  and 
when  rubbed  on  paper,  leaves  a  deep  black 
streak;  hence  its  use  for  making  pencils. 
The  best  kind  of  black-lead  for  this  pur- 
pose, is  found  at  Borrowdale  in  Cumberland. 
Graphite  is  never  perfectly  pure,  always 
containing  iron  and  manganese,  appa- 
rently in  the  state  of  oxides,  and  associated 
with  silicic  and  titanic  acids,  sometimes  to 
the  extent  of  28  per  cent. ;  but  in  some 
specimens,  as  in  those  from  Baretos,  in 
Brazil,  not  more  than  a  trace  of  these  metals 
is  found,  and  they  are  in  all  cases  merely 
accidental — not  essential  to  the  constitu- 
tion of  the  mineral.  The  specific  gravity  of 
graphite  varies  from  1'9  to  2*3. 

Another  native  form  of  nearly  pure  car- 
bon, is  Anthracite  or  Welsh  stone-coaL 
This  mineral  resembles  ordinary  coal  in 
appearance,  but  has  a  stronger  lustre.  It 
burns  without  flame?  and  requires  a  strong 
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draught  to  keep  it  in  a  state  of  active  com- 
bustion :  hence  it  is  only  fit  for  close  stoves 
and  furnaces. 

Carbon  from  Organic  Substances. — Animal 
and  vegetable  substances  mainly  consist  of 
carbon,  hydrogen,  oxygen,  and  nitrogen  ; 
and  when  they  are  strongly  heated  in  close 
vessels,  the  more  volatile  elements,  viz., 
the  oxygen,  hydrogen,  and  nitrogen,  with 
part  of  the  carbon,  are  driven  off  in  the 
form  of  gaseous  products,  some  of  which 
afterwards  condense  in  the  liquid  form, 
while  a  considerable  portion  of  the  carbon 
remains  behind  in  the  form  of  a  black  mass, 
called  charcoal,  of  greater  or  less  compact- 
ness, according  to  the  nature  of  the  origi- 
nal substance.  This  process  is  called  Dry, 
or  Destructive  Distillation.  If  the  substance 
thus  treated — wood  or  coal,  for  example — 
contains  any  inorganic  materials,  such  as 
potash,  soda,  lime,  &c,  these  remain  be- 
hind with  the  charcoal.  The  purest  kind 
of  charcoal  is  that  obtained  by  heating 
sugar,  starch,  or  some  other  organic  sub- 
stance, free  from  inorganic  elements,  in  a 
close  vessel.  There  then  remains  a  black, 
brilliant,  porous  charcoal,  which  is  nearly 
pure  carbon,  but  contains  a  small  quantity 
of  hydrogen  and  oxygen,  which  cannot  be 
driven  off,  even  by  the  most  intense  and 
long-continued  heat. 

1.  Wood- Charcoal.  —  Wood  consists  of 
carbon,  hydrogen,  and  oxygen,  the  two 
latter  being  in  the  proportion  to  form 
water.  When  heated  in  the  open  air,  it 
burns  completely  away,  with  the  exception 
of  a  small  quantity  of  white  ash.  But  if 
you  light  a  slip  of  wood,  and,  as  it  burns, 
introduce  it  slowly  into  a  glass  tube  closed 
at  the  bottom,  so  that  the  flame  may  con- 
tinue to  burn  at  the  mouth  of  the  tube, 
you  will  find  that  a  long  strip  of  black 
charcoal  is  left  behind.  In  this  case,  the 
supply  of  air  is  limited,  and  only  the  more 
volatile  ingredients  burn  away.  This  sim- 
ple experiment  illustrates,  on  a  small  scale, 
the  process  of  charcoal-burning ,  as  it  is 
practised  in  countries  where  wood  is  abun- 
dant, on  the  Hartz  mountains,  in  Germany, 
for  instance.  A  number  of  billets  of  wood 
are  built  \ip  vertically  in  two  or  three  rows 
into  a  large  conical  heap,  which  is  covered 
over  with  turf,  or  moistened  charcoal-ash, 
holes  being  left  at  the  bottom  for  the  air 
to  get  in.  A  hollow  space  is  also  left  in 
the  middle  of  the  heap,  to  serve  as  a  flue 


for  the  gaseous  matters  which  are  evolved. 
The  heap  is  set  on  fire  by  throwing  burn- 
ing pieces  of  wood  into  the  central  opening, 
near  the  top  of  which,  however,  a  kind  of 
grate,  made  of  billets  of  wood,  is  placed, 
to  prevent  the  burning  fuel  from  falling  at 
once  to  the  bottom.  The  combustion  then 
proceeds  gradually  from  the  top  to  the 
bottom,  and  from  the  centre  to  the  outside 
of  the  heap ;  and  as  the  central  portions 
burn  away,  fresh  wood  is  continually  thrown 
in  at  the  top,  so  as  to  keep  the  heap  quite 
full.  The  appearance  of  the  smoke  shows 
how  the  combustion  is  proceeding ;  when 
it  is  going  on  properly,  the  smoke  is  thick 
and  white  ;  if  it  becomes  thin,  and  espe- 
cially if  a  blue  flame  appears",  it  is  a  sign 
that  the  wood  is  burning  away  too  fast ; 
and  the  combustion  must  then  be  checked 
by  partially  stopping  up  the  holes  at  the 
bottom,  or  by  heaping  fresh  ashes  on  the 
top  and  sides,  and  pressing  them  down 
well,  so  as  to  diminish  the  draught.  As 
soon  as  the  combustion  is  completed,  the 
heap  is  completely  covered  with  turf  or 
ashes,  and  left  to  cool  for  two  or  three  days. 
It  is  then  taken  to  pieces,  and  the  portions 
still  hot  are  cooled  by  throwing  water  or 
sand  upon  them.  The  quantity  of  charcoal 
thus  obtained  varies  with  the  manner  in 
which  the  combustion  is  conducted.  100 
parts  of  wood  yield  on  the  average  from 
61  to  65  parts  by  measure,  or  24  parts  by 
weight  of  charcoal.  When  the  burning  is 
very  carefully  conducted,  the  quantity  may 
amount  to  70  per  cent,  by  measure. 

In  England,  a  large  quantity  of  charcoal 
is  obtained  in  the  dry  distillation  of  wood 
for  the  preparation  of  acetic  acid.  For 
this  purpose,  the  wood  is  heated  to  redness 
in  cast-iron  cylinders,  whereupon  a  number 
of  volatile  products  are  given  off,  including 
a  large  quantity  of  tarry  matter,  an  inflam- 
mable spirit  called  wood-spirit  or  wood- 
naphtha,  and  acetic  acid ;  and  in  the  retorts, 
there  remains  a  quantity  of  charcoal. 

Wood-charcoal  is  more  or  less  compact 
according  to  the  kind  of  wood  from  which 
it  is  formed.  The  lighter  woods,  such  as 
willow,  yield  a  very  porous  charcoal ;  box, 
on  the  contrary,  yields  a  compact  charcoal, 
admirably  adapted  for  exhibiting  the  vol- 
taic light.  Charcoal  always  retains  the 
form  and,  to  a  considerable  extent,  the  in- 
ternal structure  of  the  wood,  so  that  a  hori- 
zontal section  exhibits  the  concentric  rings 
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and  the  traces  of  the  medullary  rays,  with 
perfect  distinctness.  When  burned,  it  ge- 
nerally leaves  between  one  and  two  per 
cent,  of  ash. 

2.  Coke.  —  Ordinary    bituminous    coal, 
which  consists  of  the  remains  of  ancient 
forests   and  peat-mosses,  and    appears  to 
have  been  formed  from  wood  by  a  process 
of  slow  decay  going  on  without  access  of 
air — differs  from  wood  in  containing  a  larger 
proportion  of  carbon,  and  less  oxygen  and 
hydrogen ;  it  also  contains  nitrogen  derived 
from  the  tissue  of  the  plants.     This  sub- 
stance, when  heated  in  the  open  air,  burns 
away  like  wood,  leaving  nothing  but  a  white 
ash  ;  but,  when  strongly  heated  in  cast-iron 
cylinders,  it   undergoes   a   decomposition 
like  that  which  takes  place  in  wood  under 
similar  circumstances,  a  large  quantity  of 
volatile  products  being  given  off,  viz.  car- 
buretted  hydrogen  gas  (the  gas  used  for 
illumination)  and  a  tarry  liquid  containing 
ammonia  and  a  variety  of  other  products ; 
while  a  black,  dull-looking,  porous  mass, 
called  coke,    is  left   in  the  retorts.     This 
substance  also  consists  mainly  of  carbon, 
mixed,  however,  with  a  quantity  of  inor- 
ganic constituents,  greater  than  that  which 
occurs  in  wood-charcoal,   so  that  it  leaves 
a  larger  amount  of  ash  when  burned.     The 
aspect  of  coke  varies  greatly  according  to 
the  kind  of  coal  from  which  it  is  obtained. 
Bituminous  coals,  such  as  the  Newcastle 
coal,  undergo  a  kind  of  semi-fusion  before 
they  decompose,  and  yield  a  very  porous 
coke,  having  a  brilliant  metallic  aspect; 
anthracite,  on  the  contrary,  undergoes  but 
little  alteration  by  heating,   and  yields  a 
coke  having  very  much   of  the  form  and 
aspect  of  the  original  mass.     Coke  is  the 
fuel  used  in   the   iron   districts  of  South 
Wales  and  Staffordshire,  for  reducing  the 
metal  from  the  ore.     It  is  there  prepared 
from  the  coal,  which  occurs  in  the  same 
districts,   by  partially  burning   that  sub- 
stance in  longitudinal  heaps,  more  or  less 
covered  up  with  the  ashes  of  former  fires,  the 
object  being  to  produce  a  smothered  com- 
bustion, similar  to  that  already  described 
as  used  for  the  preparation  of  wood- char- 
coal.    This  process  is  very  wasteful  unless 
carefully  conducted. 

3.  Lamp-black. — Most  of  our  ordinary 
combustibles,  consisting  of  carbon  and 
hydrogen — such  as  tallow,  wax,  and  oil, 
undergo  but  imperfect  combustion,  unless 


assisted  by  an  artificial  draught  of  air.    The 
consequence  is,  that  a  portion  of  the  carbon, 
which  is  the  less  combustible  element  of 
the  two,  remains  unburned  (p.  85,  vol.  i.), 
and  is  driven  off  in  smoke,  or  deposited  on 
cold  surfaces  in  the  form  of  soot  or  lamp- 
black ;  thus,  a  plate  of  glass  or  metal  held 
in  the  upper  part   of  a   common   candle 
flame  is  quickly  covered  with  a  black  deposit 
of  carbon.     Lamp-black  is  ordinarily  pre- 
pared  by   the   imperfect    combustion    of 
highly  carbonised  bodies,  such  as  resin  or 
pitch.     The  apparatus  consists  of  a  cylin- 
drical stone  chamber,  in  which  is  suspended 
a  cone  of  iron  plate,  having  a  hole  at  top, 
and  capable  of  moving  up  and  down  ;  this 
cone  serves  for  a  chimney  during  the  ope- 
ration.   The  walls  of  the  chamber  are  hung 
with  coarse  cloths  to  facilitate  the  deposi- 
tion of  the  lamp-black.     A  cast-iron  pot, 
containing  the  resin  or  pitch,  is  heated  in 
a  furnace  outside  the  chamber;  the  vapours 
proceeding  from  it  are  set  on  fire ;  and  the 
supply   of    air   is   properly  regulated   by 
apertures  which  may  be  opened  and  closed 
at  pleasure.     The  imperfect  combustion  of 
the  vapour  produces  a  considerable  quan- 
tity of  lamp-black,  which  collects  on  the 
cone  and  on  the  walls.     When  the  operation 
is  finished,  the  cone  is  lowered,  and  as  it 
is   made   to   fit   the   chamber   exactly,   it 
scrapes  the  wall  as  it  descends,  and  causes 
the    deposit   to   fall   down    on   the    floor. 
Lamp-black  thus  obtained  is  always  con- 
taminated with   oily  matter;    it   may  be 
purified  by  calcination  in  a  covered  cru- 
cible. 

4.  Animal  Charcoal,  Ivory-black,  or  Bone- 
black. — It  has  already  been  stated  (p.  69) 
that  bones  consist  of  phosphate  of  calcium, 
mixed  with  animal  matter.  If  you  immerse 
a  bone  in  dilute  hydrochloric  acid  for  a  few 
days,  you  will  find  that  all  the  earthy 
matter  will  dissolve  out,  and  a  soft,  semi- 
transparent,  elastic  substance  will  be  left, 
having  exactly  the  original  form  of  the 
bone ;-  this  substance  is  the  organic  portion, 
the  gelatine  of  the  bone.  On  the  contrary, 
when  a  bone  is  burned  in  an  open  fire,  the 
gelatine  burns  away,  and  nothing  is  left 
but  a  white  earthy  residue.  Now,  if  you 
burn  the  bone  in  a  covered  crucible  filled  up 
with  sand,  so  as  to  exclude  the  air,  you  will 
obtain  a  result  intermediate  between  those 
just  described ;  for  the  gelatine,  instead  of 
being  burned,  will  then  undergo  a  process 
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of  dry  distillation,  the  more  volatile  ele- 
ments going  off,  and  the  carbon  remaining 
mixed  with  the  earthy  matter  in  the  form 
of  a  black  porous  mass.  This,  when  re- 
duced to  powder,  constitutes  ivory-black. 
It  may  be  freed  from  the  earthy  matter  by 
long  digestion  in  hydrochloric  acid,  and 
subsequent  filtering  and  washing. 

The  more  porous  kinds  of  charcoal  have 
the  property  of  absorbing  large  quantities 
of  gas.  This  is  particularly  the  case  with 
wood-charcoal.  A  cubic  inch  of  this  sub- 
stance absorbs  90  cubic  inches  of  ammo- 
niacal  gas,  35  of  carbonic  acid,  9'25  of 
oxygen,  7 '5  of  nitrogen,  and  1'75  of  hy- 
drogen. It  will,  however,  be  easily  under- 
stood that  charcoal,  in  its  ordinary  state, 
has  its  pores  filled  with  atmospheric  air ; 
and  to  enable  it  to  exert  its  full  absorbing 
power  on  any  other  gas,  it  must  first  be 
freed  from  the  air  thus  contained  in  it.  For 
this  purpose,  it  must  be  heated  to  redness, 
and  cooled  by  immersion  in  mercury.  If 
it  be  then  introduced  into  a  jar  of  ammo- 
niacal  gas  standing  over  mercury,  the  gas 
will  be  rapidly  absorbed,  and  the  mercury 
will  rise  in  the  vessel.  Charcoal  also  absorbs 
moisture  with  avidity  from  the  air,  as  well 
as  other  condensible  vapours,  such  as  odo- 
riferous effluvia.  Hence  freshly  calcined 
charcoal,  wrapped  up  in  clothes  which  have 
acquired  a  disagreeable  odour,  destroys  that 
odour;  it  has  also  a  considerable  effect 
in  retarding  the  putrefaction  of  animal 
matter  with  which  it  is  placed  in  contact. 
"Water  is  found  to  remain  sweet,  and  wine 
to  be  improved  in  quality,  if  kept  in  casks 
of  which  the  inside  has  been  charred. 
In  the  state  of  coarse  powder,  wood-char- 
coal is  particularly  applicable  as  a  filter  for 
spirits,  which  it  deprives  of  the  essential 
oil  they  contain.* 

If  a  piece  of  charcoal,  which  has  re- 
mained for  some  time  in  an  atmosphere  of 
sulphuretted  hydrogen,  and  has  absorbed  a 
considerable  quantity  of  that  gas,  be  intro- 
duced into  a  vessel  filled  with  oxygen, 
combination  immediately  takes  place  be- 
tween the  oxygen  and  the  elements  of  the 
sulphuretted  hydrogen,  water  and  sulphu- 
rous acid  being  formed,  and  a  portion  of  the 
sulphur  separated.  The  charcoal  always 
becomes  very  hot,  and  sometimes  the  heat 


*  Graham's  Elements  of  Chemistry,  2nd  Ed.  vol.  5. 
p.  333, 


is  great  enough  to  produce  explosion. 
Similar  phenomena  are  exhibited  by  other 
combustible  gases. 

Certain  kinds  of  charcoal  have  likewise  a 
remarkable  power  of  absorbing  the  colour- 
ing matter  of  organic  substances ;  this 
power  is  possessed  in  a  high  degree  in  the 
charcoal  prepared  from  bones.  If  you  put 
a  quantity  of  this  substance  into  any 
strongly  coloured  organic  liquid,  such  as 
port  wine,  infusion  of  litmus,  or  solu- 
tion of  sulphate  of  indigo,  shake  it  up  for  a 
few  minutes,  and  then  filter,  the  liquid  will 
run  through  nearly  colourless.  This  de- 
colorising property  of  animal  charcoal 
renders  it  very  useful  in  many  processes  in 
the  arts,  as  in  withdrawing  the  colouring 
matter  from  syrup  in  the  refining  of  sugar, 
or  from  the  solution  of  tartaric  and  other 
vegetable  acids,  and  in  the  purification  of 
many  organic  liquids.  The  liquid  to  be 
decolorised  is  usually  filtered  hot  through 
a  bed  of  the  animal  charcoal,  two  or  three 
feet  thick,  and  in  grains  of  the  size  of  those 
of  gunpowder.  The  decolorising  power 
of  ivory  black  is  greatly  impaired  by  dis- 
solving out  the  earthy  matter  by  an  acid  ; 
this,  however,  must  be  done  in  certain 
applications  of  it,  as  in  the  preparation  of 
the  vegetable  acids.  Charcoal  possessing 
the  same  decolorising  power,  but  in  a 
much  higher  degree,  is  prepared  by  cal- 
cining dried  blood,  horns,  hoofs,  clippings 
of  hides,  glue,  and  other  animal  matters,  in 
contact  with  carbonate  of  potassium  (com- 
mon pearl-ash),  and  washing  the  calcined 
mass  with  water.  A  charcoal  possessed 
of  considerable  decolorising  power  is  like- 
wise obtained  by  carbonizing  vegetable 
matters  mixed  with  chalk,  calcined  flint, 
or  any  other  earthy  matter.  If  100  parts 
of  pipe-clay,  made  into  a  thin  paste  with 
water,  be  well  mixed  with  20  parts  of  tar 
and  500  parts  of  finely  pulverized  coal, 
and  the  mass  dried  and  ignited  out  of 
contact  with  the  air,  a.  charcoal  will  be 
obtained  very  little  inferior  to  bone-black  in 
decolorising  power.  The  following  table, 
taken  from  Graham's  Chemistry,  second 
edition,  vol.  i.  p.  361,  shows  the  efficiency 
of  different  kinds  of  charcoal  in  removing 
colouring  matter.  These  substances  are 
compared  with  ivory-black,  as  being  the 
most  feeble  species,  although  this  is  supe- 
rior by  several  degrees  to  the  best  wood- 
charcoal     The   relative  efficiency,  it  will 
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be  observed,  is  not  the  same  for  two  differ- 
ent kinds  of  colouring  matter. 


Species  of  charcoal 
(same  weight). 


Blood  charred  with  pearl- 
ash  

Blood  charred  with  chalk  ... 

Blood  charred  with  phos- 
phate of  calcium 

Glue  charred  with  pearlash. 

White  of  egg  charred  With 
the  same    

Gluten  charred  with  the 
same   

Charcoal  from  acetate  of 
potassium 

Charcoal  from  acetate  of 
sodium   

Lamp-black  not  calcined  ... 

Lamp-black  calcined  with 
pearlash     

Bone  charcoal,  after  the  ex- 
traction of  the  earth  of 
bones  by  an  acid,  and  cal- 
cination with  potash    

Bone-charcoal,  treated  with 
an  acid  

Oil  charred  with  phosphate 
of  calcium 

Bone-charcoal  in  its  ordi- 
nary state  


Relative  rte-l-r.  ,  ,.       . 
coloration  of  2Slatxfv.edc; 
sulphate    0fcoIoratlonof 

indigo.        ^ps- 


Advice.' — Except  thou  desire  to  hasten 
thine  end,  take  this  for  a  general  rule,  that 
thou  never  add  any  artificial  heat  to  thy 
body  by  wine  or  spice,  until  thou  find  that 
time  hath  decayed  thy  natural  heat;  and 
the  sooner  thou  beginnest  to  help  nature, 
the  sooner  she  will  forsake  thee,  and  trust 
altogether  to  art. — Sir  W,  Raleigh, 


Changes. — Rome  itself — eternal  Rome 
— the  great  city — the  empress  of  the  world, 
whose  domination  and  superstition,  ancient 
and  modern,  make  a  great  part  of  the  his- 
tory of  this  earth — what  is  become  of  her 
now?  She  laid  her  foundations  deep,  and 
her  palaces  were  strong  and  sumptuous, 
she  glorified  herself,  and  lived  deliciously, 
and  said  in  her  heart,  "  I  sit  a  queen,  and 
shall  see  no  sorrow."  But  her  hour  is 
come,  she  is  wiped  away  from  the  face  of 
the  earth,  and  buried  in  perpetual  oblivion. 
But  it  is  not  cities  only,  and  works  of 
men's  hands,  but  the  everlasting  hills,  the 
mountains  and  rocks  of  the  earth,  are 
melted  as  wax  before  the  sun,  and  their 
place  is  nowhere  to  be  found. 
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OCTOBER. 

11  Grey  mists  at  morn  brood  o'er  the  earth, 

Shadowy  as   those  on  northern  seas: 
The  gossamer's  filmy  work  is  done, 
Like  a  web  by  moonlight  fairies  spun, 

And  left  to  whiten  in  the  breeze. 
"  Far  sails  the  thistle's  hoary  down; 

All  summer  flowers  have  pass'd  away ; 
This  is  the  appointed  time  for  seed, 
From  the  forest  oak  to  the  meanest  weed — 

A  time  of  gathering  and  decay." 

Mary  Howitt. 

The  summer  has  indeed  gone  !  The 
bright  tints  of  gay  flowers  have  faded,  and 
the  motley  garb  of  the  woods  speaks  only 
of  maturity  and  decay.  The  leaf,  the  flower, 
(and  shall  we  not  add — man),  each  serves 
a  purpose  in  the  world,  and,  having  more 
or  less  perfectly  accomplished  it,  departs. 
Solemn  thoughts  are  suggested  by  the  acces- 
sion of  autumn  ;  the  falling  of  the  leaf,  the 
mist-hung  scenery,  and  fading  vegetation; 
for  there  is  enough  of  the  poetic  tempera- 
ment in  the  majority  to  apply  the  analogy  to 
human  life,  "  which  groweth  up  like  the 
grass,  and  to-morrow  is  cut  down  and 
withered." 

The  swallows,  like  the  flighty  ambitions 
of  our  youth,  or  like  false  friends,  have  de- 
parted. For  days  before  they  leave  us,  they 
may  be  seen  assembling  on  church  towers, 
elevated  buildings,  or  willow  plantations  by 
the  river  sides.  At  first,  a  few  only  perch,  and, 
like  touters  for  steam-packets,  loudly  scream 
that  the  company  will  start  from  that  par- 
ticular locality.  Presently,  high  wheeling 
above  our  heads,  we  may  see  a  thousand  of 
their  fellows,  apparently  in  a  high  degree  of 
excitement,  screaming  to  each  other  as  if 
they  were  determined  to  enjoy  a  good  frolic 
before  finally  leaving  the  pleasant  scene, 
and  entering  upon  their  long  and  dangerous 
journey.  Gradually,  towards  sunset,  we 
have  seen  them  come  down  like  a  shower 
of  birds,  and  blacken  the  point  of  rendez- 
vous, where  they  rest  till  early  morning, 
where  we  look  for  them  in  vain.  Indeed, 
there  appears  something  magical  about 
their  disappearance  ;  for  upon  several  oc- 
casions having  observed  their  assemblage 
at  nightfall,  we  have  risen  with  the  grey 
light  of  morning  to  see  the  host  depart, 
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but  the  travellers  have  always  been  up 
before  the  sun,  and  out  of  sight  before  we 
reached  their  rendezvous. 

It  has  been  remarked,  M  that  no  living 
creatures  which  enliven  our  landscape  by 
their  presence,  excite  a  stranger  sympathy 
in  the  lovers  of  nature  than  migratory  birds. 
They  interest  the  imagination  by  that  pe- 
culiar instinct  which  is  to  them  chart  and 
compass,  directing  their  flight  over  con- 
tinents and  oceans  to  that  one  small  spot 
in  the  great  world  where  nature  has  pre- 
pared for  their  reception — which  is  pilot 
and  captain,  warning  them  away,  calling 
them  back,  and  conducting  them  in  safety 
on  their  passage ;  that  degree  of  mystery 
which  yet  hangs  over  their  motions,  not- 
withstanding the  anxious  perseverance  with 
which  naturalists  have  investigated  the 
subject,  and  all  the  lively  and  beautiful 
associations  of  their  cries  and  forms,  and 
habits  and  resorts.  When  we  think,  for  a 
moment,  that  the  swallows,  martins,  and 
swifts,  which  sport  in  our  summer  skies, 
and  become  cohabitants  of  our  houses,  will 
presently  be  dwelling  in  the  heart  of  re- 
gions which  we  long  in  vain  to  know,  and 
whither  our  travellers  toil  in  vain  to  pene- 
trate— that  they  will,  anon,  fix  their  nest 
to  the  Chinese  pagoda,  the  Indian  temple,  or, 
beneath  the  equator,  to  the  palm-thatched 
eaves  of  the  African  hut ;  that  the  small 
birds  which  populate  our  summer  hedges 
and  fields  will  quickly  spread  themselves 
over  the  regions  beyond  the  Pillars  of  Her- 
cules, and  the  wilds  of  the  Levant  of 
Greece  and  Syria ;  that  the  thrush  and  the 
fieldfare,  which  share  our  winter,  will  pour 
out  triumphant  music  in  their  native  wastes, 
in  the  sudden  summers  of  Scandinavia — 
we  cannot  avoid  feeling  how  much  of 
poetry  is  connected  with  these  wanderers 
of  the  earth  and  the  air." 

The  swallows  are  a  family  of  birds  living 
upon  insects,  and  in  which  the  powers  of 
flight  attain  their  highest  development,  while 
the  feet  are  comparatively  useless  for  pur- 
poses of  locomotion.  It  occupies  different 
positions  in  various  classifications.  The 
European  species  of  this  family  are  the 
"  true  swift,"  the  "  white-bellied  swift,"  the 
"  rock-martin, "  the  "  rufous  swallow,"  the 
**  martin,"  and  the  "  sand-martin."  The  true 
swift,  the  rufous  swallow,  the  martin,  and  the 
sand-martin,  visit  Britain  in  the  summer 
time,  the  rest  rarely  or  never  come  to  our 


shores.  In  the  true  swift,  the  leg  is  thickly 
feathered  almost  to  the  claws,  and  all  the  four 
toes  are  directed  forwards.  It  will  be  seen 
from  this,  that  the  swift  cannot  perch  upon 
a  bough,  or  take  hold  of  anything ;  its  foot 
is  in  the  same  predicament  that  our  hands 
would  be  if  the  thumb  were  removed.  This 
beautiful  creature  comes  to  this  country 
early  in  May,  and  leaves  us  towards  the 
end  of  August.  It  comes  the  latest  and 
departs  the  soonest  of  its  tribe.  It  is  the 
largest  of  the  swallows  which  visit  us  ;  but 
its  weight  is  exceedingly  small  when  com- 
pared with  its  extent  of  wing — the  former 
being  scarcely  an  ounce,  the  latter  nearly 
eighteen  inches.  Owing  to  the  peculiar 
conformation  of  the  feet,  to  which  we  have 
already  alluded,  and  which  are  smaller  than 
in  any  other  of  its  own  species,  it  walks  upon 
the  ground  with  difficulty,  and  finds  it  almost 
impossible  to  rise,  because  its  feet  render  it 
no  assistance  in  springing,  and  its  wings  and 
tail  are  so  long  as  to  beat  the  earth,  and  thus 
become  less  an  aid  than  an  impediment. 

"We  remember,  a  few  summers  ago, 
that  a  swift  having  been  caught  in  its 
nest,  was  placed  upon  a  grassplat,  and 
found  itself  quite  unable  to  escape.  It 
was  suspected  that  its  wings  had  been 
injured,  or  that  some  violence  had  been 
done  to  it  in  its  capture;  but  upon  ex- 
amination, no  such  calamity  appeared  to 
have  befallen  it ;  indeed,  while  the  question 
was  being  discussed,  the  swift  took  flight 
from  the  hand  with  perfect  ease,  and  like 
an  arrow,  darted  up  into  its  natural  element, 
the  air.  It  was  remarkable  that  the  nest, 
which  was  within  reach  of  the  window,  was 
not  forsaken  by  the  bird,  even  though  the 
graceful  aeronaut  was  repeatedly  caught  at 
night  in  its  place  of  roost. 

The  swift  is  more  upon  the  wing  than 
any  other  swallows,  and  its  flight  is  more 
rapid;  hence  its  name — "Swift."  As  it 
wings  its  graceful  course  it  seems  to  an- 
nounce its  joyousness  by  a  screaming  of 
peculiar  shrillness.  It  rests  by  clinging 
against  a  wall,  and  breeds  under  the  eaves 
of  houses,  in  steeples,  and  other  lofty 
buildings,  where  it  constructs  its  nest  of 
grasses  and  feathers,  and  lays  two  long 
white  eggs.  Its  colour  is  a  dark  glossy 
black,  the  chin  only  having  a  white  spot 
upon  it.  It  was  a  popular  superstition  at 
one  period  that  there  was  in  India  a  bird 
which  had  no  feet,  lived  upon  celestial  dew, 


TERRESTRIAL  PHENOMENA  OF  THE  MONTHS. 


225 


floated  perpetually  on  the  air,  and  performed 
all  its  functions  in  that  element.  Referring 
to  this,  Mr.  Pennant  says,  "  The  swift 
actually  performs  what  has  been  disproved 
of  the  bird  of  Paradise  ;  except  the  small 
time  it  takes  in  sleeping,  and  what  it  devotes 
to  incubation,  every  other  action  is  per- 
formed upon  the  wing.  The  materials  of 
its  nest  it  collects  either  as  they  are  carried 
about  by  the  winds,  or  picks  them  from  the 
surface  of  the  ground.  Its  food  is  unde- 
niably the  insects  which  fill  the  air.  Its 
drink  is  taken  in  transient  sips  from  the 
water's  surface.  These  wonderful  birds 
rise  very  early  and  retire  to  roost  very  late, 
remaining  in  incessant  activity  during  the 
long  summer  days.  A  pair  whose  motions 
we  observed  some  years  ago,  were  on  the 
wing,  on  more  than  one  occasion,  from  a 
little  after  four  in  the  morning  till  nearly 
nine  o'clock  at  night.  Those  residing  in  a 
particular  neighbourhood  seem  to  assemble 
like  human  families  before  bed-time,  and 
shrilly  wish  each  other  "  Good  night"  in 
the  high  air,  and  forthwith,  with  one  accord, 
to  come  down  to  their  nests.  Great  power 
of  sight  is,  of  course,  indispensable,  both 
to  enable  the  bird  to  obtain  its  food  and  to 
ensure  its  safety  in  its  rapid  flight;  but 
this  power  is  not  always  sufficient  to  guard 
it  against  accident.  Mr.  Yarrell  relates 
that  he  saw  a  swift,  "  on  eager  wing," 
dash  itself  against  a  wall ;  it  was  picked 
up  stunned,  and  died  almost  immediately 
in  the  hands  of  the  observer.  In  its  north- 
ward career  its  visits  are  not  confined  to 
England,  but  extend  to  the  whole  of  Eu- 
rope. When  it  leaves  us  it  goes  to  the 
northern  shores  of  Africa  and  similar  lati- 
tudes. It  has  been  seen  at  the  Cape  of 
Good  Hope,  and  in  the  island  of  Madeira. 
The  qualities  of  the  swift  are  thus  quaintly 
summed  up  in  the  Portraits  d'Oyseaux: — 

"  Le  Moutardier,  ou  bien  grand  Martinet, 
Est  a  voler  tres-leger  et  forte  viste : 
Mais  sur  la  terre  il  ne  pose,  ny  giste, 
Car  y  estant,  sur  pieds  mobile  n'est." 

These  birds,  deriving  their  food,  as  they 
do,  from  matters  floating  in  the  atmosphere, 
are  apt  to  catch  at  everything  ;  and  in  the 
island  of  Zante,  the  boys  avail  themselves 
of  this  circumstance  to  fish  for  swallows 
with  a  hook  baited  with  a  feather,  and  are 
related  to  have  caught  as  many  as  five  or 
six  dozen  per  day  ! 

Swifts  and  swallows  are  the  inveterate 


persecutors  of  hawks;  the  latter  are  espe- 
cially active  in  attacking  such  predacious 
intruders,  and  persevere  as  long  as  the 
opportunity  remains. 

In  connection  with  this  subject,  it  will 
be  appropriate  to  allude  to  the  general 
structure  of  birds,  and  to  point  out  the  chief 
points  in  which  they  differ  from  other  crea- 
tures. It  is  manifest  that  they  must  be 
very  light,  and  yet  in  the  case  of  those  who 
indulge  in  long  flights,  they  must  be  very 
strong.  Now  it  would  appear,  that  to 
secure  great  strength,  large  muscles  must 
be  used ;  and  these,  to  be  efficient,  must 
have  strong  bones  to  support  them,  as 
points  of  attachment.  But  the  difficulty 
arises,  how  can  this  organization  be  com- 
bined with  the  lightness  required.  This, 
which  might  have  puzzled  any  human 
architect,  is  achieved  by  the  Designer  of 
the  bird.  All  its  bones  are  hollow,  and 
can  be  filled  with  hot  air  each  time  the  bird 
breathes ;  its  body,  also,  is  small  in  pro- 
portion to  the  extent  of  its  wings.  The 
covering  of  these  denizens  of  the  air  prer 
sents  every  variety  of  texture  and  tint. 
How  gorgeous  is  the  metallic  lustre  of  the 
peacock,  the  kingfisher,  or  the  humming- 
bird !  how  rich  the  colours  of  the  parrot  or 
the  flamingo  ! — « 

"  In  plumage  delicate  and  beautiful, 
Thick,  without  burden,;  close  as  fishes'  scales, 
Or  loose  as  full-blown  poppies  in  the  breeze; 
With  wings  that  might  have  had  a  soul  within  them, 
They  bore  their  owners  with  so  sweet  enchant- 
ment." 

Birds  have  no  teeth,  yet  their  food  in  many 
cases,  is  of  such  a  character  as  to  demand 
mastication  ;  but  teeth  would  have  been  a 
very  heavy  piece  of  machinery.  The  food, 
when  obtained,  is  transferred  to  the  crop  or 
craw,  from  thence  to  a  membranous  bag, 
where  it  is  soaked  in  a  kind  of  saliva,  and 
then  is  conveyed  to  a  third  stomach,  where 
the  process  of  digestion  is  completed.  In 
birds  which  feed  upon  grain,  the  sides  of 
the  stomach  are  of  considerable  thickness, 
and  are  surrounded  by  very  powerful  mus- 
cles.' Here,  with  the  aid  of  small  stones 
and  sand,  the  food  is  ground  as  in  a  mill, 
instead  of  being  masticated  by  the  teeth  ; 
yet  comparatively  few  persons  know  that 
the  gizzard  or  stomach  of  the  fowl  is  such 
a  curious  piece  of  machinery.  Our  space 
here  does  not  permit  more  to  he  said  on 
this  subject,  which  will  be  more  fully 
treated  in  the  papers  on  Zoology. 
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THE    ANGLO-SAXONS. 

"A  gloomy  time,  when  Discord  held  her  throne, 
And,  ruthless,  crush'd   Refinement's    budding 
flowers, 

When  through  the  land  the  only  peace  e'er  known 
The  offspring  was  of  War's  exhausted  hours  ;' 

Yet  even  then,  'mid  rapine,  strife,  and  crimes, 

Lived  beings  worthy  of  far  happier  times." 


CHAPTER  I. 

"  How  heavily  the  clouds  lower  over  the 
ocean,  Gildas  ;  and  the  song  of  the  sea  is 
sad  and  foreboding  !  Surely  we  shall  have 
a  storm  to-night?" 

"  The  waves  have  to  me  yet  another 
meaning,  Bernicia  ;  they  beat  upon  this 
unhappy  shore,  singing  their  dirge  for  its 
departed  glory.  Look  up,  sister  ;  seest  thou 


not  in  that  storm-cloud  the  threatening  of 
ruin  and  wrath  ?  and  thus,  as  I  look  upon 
Britain,  I  see  the  cloud  gather,  darker  and 
darker,  which  must  soon  sweep  her  ancient 
race  away,  or  blend  it  with  the  tribes  of 
false  and  cruel  strangers. 

"  Alas  !  Gildas,  thy  heart  is  not  sadder 
than  mine.  Our  Roman  conquerors  were 
at  least  protectors,  and  now  that  they  have 
left  our  land,  what  power  can  save  us  from 
the  ravages  of  these  rude  barbarians,  who 
come  from  their  own  barren  north,  and 
ravage  our  harvest  fields,  and  carry  desola- 
tion and  ruin  on  their  steps  I" 

fi  One  power  might,"  said  the  young  man 
bitterly,  "  but  it  is  not  to  be  found.  Oh, 
for  the  courage — the  spirit  of  true  Britons, 
to  oppose  to  these  Scottish  marauders  !  But 
cold  and  coward  hearts  are  around  us. 
From  their  Roman  masters  they  might 
at  least  have  learned  some  daring,  some' 
strength  of  purpose  ;  but  slaves  to  vice  and 
indolence,  they  allow  our  walls  and  towers 
to  crumble  to  ruins,  and  the  call  to  war  is 
heeded  only  by  a  few,  and  those  too  power- 
less to  avert  the  danger." 

"  And  is  the  king  still  resolved  on  his 
strange  scheme  V 
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"  Vortigern  is  blind — mad  from  terror. 
The  armies  of  Ambrosius  menace  us  on  one 
hand,  while  the  Picts  and  Scots  ravage  the 
land  without  mercy,  and  yet  the  king  deems 
that  the  aid  of  these  sea-pirates  will  relieve 
us  from  our  troubles.  How  think  you,  Ber- 
nicia;  will  not  these  Saxons  see  our  weak- 
ness, and  add  another  to  our  many  foes  ? 
Woe,  woe,  to  thee,  Britain,  the  storm-cloud 
is  heavy  and  sure  !  " 

The  speakers  stood  upon  the  sea-shore, 
the  far  blue  ocean  (now  darkened  and  mut- 
tering with  the  peculiar  sound  which  pre- 
cedes a  storm)  broke  in  white  foaming  waves 
at  their  feet.  Behind,  rose  white  and  lofty 
cliffs,  whose  barren  sides  seemed  to  form  a 
natural  wall  of  defence  to  the  land  they 
enclosed.  On  their  summit  stood  a  mas- 
sive tower  or  fortress  of  stone,  bearing  on 
its  frowning  front  the  impress  of  Roman 
skill ;  but  from  its  turrets  came  no  sound 
or  sign  of  martial  preparations.  No  arms 
flashed  in  the  struggling  gleams  of  sun- 
shine, no  tramp  of  feet,  nor  shout  of  battle, 
were  heard.  Silently  the  heavy  walls  looked 
down,  as  if  reproachfully  on  the  gazers,  and, 
save  the  murmur  of  the  ocean,  all  was  still. 
A  steep  and  narrow  path  led  up  the  face  of 
the  cliff,  branching  ere  it  reached  the  sum- 
mit, into  two  roads,  one  leading  to  the  tower 
above,  the  other  following  the  windings  of 
the  rocks,  till  it  ended  in  more  open  and 
cultivated  scenery.  Fields,  on  which  the 
half-ripe  corn  waved,  meadows  green  and 
fertile,  were  interspersed  with  patches  of 
uncultivated  and  marshy  land,  ruins  of 
dwellings  and  walls,  rude  huts  of  wood  and 
osiers  ;  and  far  off  the  eye  rested  on  the 
dense  outlines  of  a  mighty  forest,  dark  and 
gloomy  in  the  distant  scene. 

The  speakers  were  a  young  man  of  about 
twenty-eight  years  of  age,  and  a  maiden 
some  eight  years  his  junior.  Their  similarity 
of  form  and  face  told  at  once  that  their 
parentage  was  the  same  ;  but  the  delicacy 
of  mould,  and  fair  features  of  the  sister, 
while  in  her  pre-eminently  beautiful,  were, 
in  the  brother,  an  obvious  defect.  He,  born 
a  Briton  of  royal  race,  and  to  be  wanting 
in  the  bodily  stature  and  muscular  energy 
suited  to  his  soaring  and  enthusiastic  spirit ! 
it  bowed  him  down,  and  crushed  him  like 
a  load,  even  while  it  goaded  the  earnest 
mind  to  thought  beyond  his  power  to  exem- 
plify in  words. 

The  shadow  of  the  evil  day  which  had 


fallen  on  Britain  enveloped  Gildas  like  a 
cloud,  and  he  knew  that  the  ancient  posses- 
sions of  his  race  had  been  wrested  from  them 
by  the  Roman  sword ;  and  he  beheld  his 
orphan  sister  and  himself,  stripped  of  their 
rightful  dignities  and  power,  the  possessors 
only  of  a  Roman  dwelling,  and  land  granted 
by  Roman  concessions  ;  this  was  hard  to  be 
endured,  but  now  he  beheld  Vortigern  about 
to  open  to  another  race  of  strangers  the 
prospect  of  inflicting  an  iron  rule  upon  the 
land.  Thrice  had  Gildas  sought  the  court 
of  Vortigern,  entreating  with  impassioned 
eloquence  the  reversal  of  his  determinations 
to  seek  aid  from  the  Saxons,  and  urging 
the  king  to  rally  round  him  the  braver 
spirits  of  the  land.  His  arguments  were 
vain,  the  monarch  and  his  subjects,  wearied 
by  years  of  feeble  and  ineffectual  attempts 
to  repel  the  invasions  of  their  northern  foes, 
and  pressed  now  by  the  army  of  the  Roman, 
Aurelius  Ambrosius,  turned  for  help  to 
the  warlike  Saxons,  and  awaited,  almost 
supinely,  the  arrival  of  their  forces  as  the 
certain  relief  from  their  dangers  and  per- 
plexities. 

*  *  *  *  *         * 

"  Ho  !  Gildas,  a  welcome  to  your  hall, 
though  you  come  in  clouds  and  tempest,' ' 
shouted  a  merry  voice,  as  the  brother  and 
sister  passed  beneath  the  portal  of  their 
dwelling.  A  warm  greeting  was  exchanged, 
for  the  speaker  was  evidently  an  unexpected 
guest ;  but,  to  judge  from  the  smile  of  the 
brother,  and  flushing  cheek,  and  beaming 
eyes  of  Bernicia,  not  an  unwelcome  one. 

He  was  a  tall,  noble,  and  very  handsome 
man,  with  expressive  features,  and  short, 
dark,  curling  hair  and  beard.  His  dress, 
like  that  of  Gildas,  consisted  of  a  short 
tunic,  confined  at  the  waist  by  a  leathern 
girdle;  while  a  mantle  fastened  on  the  right 
shoulder  left  the  arm  free,  falling  in  grace- 
ful folds  across  the  left  arm  and  back.  But 
while  the  dress  of  Gildas  was  studiously 
plain  and  destitute  of  ornament,  that  of  the 
new-comer  was  of  rich  material ;  the  belt 
embroidered  with  gold,  the  mantle  fastened 
with  a  clasp  of  value,  though  of  rude  work- 
manship, and  his  whole  appearance  be- 
tokening a  person  of  rank  and  some  wealth. 

Clearing,  by  an  effort,  his  clouded  brow, 
Gildas  replied  to  his  guest's  smiling  re- 
marks in  a  somewhat  congenial  tone,  and 
led  the  way  through  the  hall  into  an  inner 
apartment,  where   the  mid- day  meal   was 
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spread.  The  board  and  benches  were  of 
plain  oak,  but  the  former  was  covered  with 
fine  white  linen  ;  the  unglazed  window  was 
shaded  by  creeping  flowers,  and  every  ruder 
feature  of  the  scene  sofetned  by  unerring 
evidences  of  woman's  influence.  Amidst 
spears,  hunting-knives,  belts,  and  various 
appurtenances  of  war  and  the  chase,  stood 
a  harp  ;  and  on  a  table,  or  rather  bench, 
beneath  the  window,  lay  materials  for  writing 
— in  that  age  an  accomplishment  so  rare  as 
to  be  limited  to  a  very  few  individuals. 

11  Welcome,  once  more,  Marcus,  ".  said 
Gildas,  "thou  earnest  in  storm,  and  lo ! 
thou  hast  brought  sunshine — the  clouds  are 
parting  already.  I  shall  hail  thy  coming 
as  a  happy  omen." 

"  I  trust  it  may  prove  so,"  replied  Mar- 
cus, more  seriously  than  he  had  yet  spoken, 
"yet  I  bear  a  shadow  on  mine  own  spirit." 

"Oh,  Marcus!"  said  Bernicia,  sadly, 
ft  there  is  some  great  ill  upon  thee,  to  cloud 
thy  happy  mind  ;  tell  us,  I  beseech  thee, 
what  evil  is  in  store." 

"  Sufficient  to  make  me  very  sad,  sweet 
Bernicia,  since  I  must  leave  thee  ;  and 
while  fulfilling  my  duty  to  my  country,  feel 
that  thou  mayst  need  the  aid  of  my  pro- 
tecting arm." 

Bernicia's  head  drooped,  and  the  tears 
gathered  to  her  soft  eyes  ;  but  Gildas,  clasp- 
ing his  friend's  arm,  exclaimed,  "  Leave 
us,  Marcus,  what  art  thou  about  to  do  ? 
Surely,  not  join  the  ranks  of  our  foes,  and 
thus  for  ever  sunder  all  ties  between  us." 

"  I  am  a  Roman,  Gildas,"  said  the  young 
man,  proudly — "my  place  is  beneath  the 
banner  of  Ambrosius — my  service  due  to 
my  country.  To  thee,  my  friend,  it  can  be 
nought.  Gildas,  the  scholar  and  poet,  has 
nothing  to  do  with  the  strife  of  battles  and 
the  quarrels  of  kings  and  chiefs.  Keep 
this  treasure  safely,  he  added,  pointing  to 
the  still  weeping  Bernicia,  "  ere  long  I 
shall  be  able  to  return  and  claim  her  from 
thy  charge." 

The  cheek  of  Gildas  grew  deathly  pale, 
but  his  eyes  lighted  with  even  more  than 
their  wonted  fire,  as  he  replied,  "  Marcus, 
thou  wert  the  playmate  of  my  childhood,  the 
brother  of  my  youth  ;  we,  the  descendants 
of  a  British  king  and  a  Roman  general, 
forget  the  names  of  the  conqueror  and  con- 
quered, in  the  amity  of  brothers.  Bernicia, 
mine  only  sister,  I  would  have  given  thee 
as  a  bride.     These  must  be  as  things   past, 


Marcus.  I  war  not  with  that  which  thou 
deemest  thy  duty,  but  never  must  my  hand 
again  clasp  thine,  if  it  is  raised  against  this 
already  suffering  land ;  and  rather  than 
Bernicia  should  wed  with  one  reeking  with 
the  blood  of  her  own  race,  I  would  slay  her. 
Peace!  Bernicia,  prayers  and  tears  are 
vain.     I  have  spoken." 

"  Thou  hast,  Gildas,  and  bitterly  spoken," 
replied  Marcus,  "what  evil  spirit  possesses 
thee  ?  For  years  hast  thou  condemned  the 
weak  and  cruel  Vortigern,  whose  oppres- 
sions have  weighed  so  heavily  on  the  people 
— oppressions  harder  to  bear  than  even  the 
Roman  yoke.  Wouldst  thou  defend  him  now, 
and  at  the  sacrifice  of  those  dearest  to 
thee?" 

"  Even  so,  Marcus  ;  yet  I  defend  not  the 
policy  of  Vortigern.  I  would  fain  rouse 
Britons  to  defend  Britain.  I  would  see 
opposed  to  Roman,  Scot,  or  Pict  alike,  an 
army  of  unfaltering  hearts,  resolved  on  vic- 
tory or  death.  But  if  thy  place  is  beneath 
the  Roman,  mine  is  beneath  the  British 
standard.  Let  us  pray,  Marcus,  that  we 
meet  not  as  foes  in  battle." 

"  Thou  in  battle,  Gildas?" 

"  Wouldst  thou  sneer,  Marcus  ?  think- 
est  thou  the  strong  heart  nerves  not  the 
weak  arm  ?  and  though  I  be  frail  and  low 
of  stature,  I  am  not  accursed  with  a  coward 
nature.  /  in  battle,  Marcus  !  Even  so,  there 
is  more  might  in  valour  than  in  brute 
strength,  and  in  my  veins  rushes  a  tide  too 
noble  to  heed  the  Roman  sword,  or  to  cur- 
dle at  the  sight  of  the  barbarian  lance." 

"  I  meant  not  to  offend  thee,  Gildas," 
returned  Marcus,  a  shade  of  deep  sorrow 
crossing  his  open  brow.  "  I  would  these 
differences  were  healed,  but  I  dare  not 
hesitate.  Tell  me,  at  least,  if  thou  seekest 
the  battle-field,  or  even  the  court  of  Vorti- 
gern, what  is  to  become  of  Bernicia?" 

"  Grieve  not  for  me,  Marcus,"  said  the 
maiden,  "  our  paths  in  life  are  sundered — 
would  that  thine  were  as  safe  as  mine  may 
be !  With  Gildas  I  shall  leave  this  once 
happy  home,  and  beneath  the  protection  of 
the  king's  sister  rest  in  security,  till,  I 
trust,  happier  days  may  dawn." 

"  And  canst  thou  part  thus — thus  easily 
forget  me,  Bernicia?" 

"  Oh,  Marcus,  would  I  could  hope  to 
forget !  Thou  art  happier  far  ;  for  the  busy 
life  and  active  dangers  of  a  warrior's  fate 
are  thine ;  while  to  me  is  left  a  dull  monotorr 


TALES   OF   ANCIENT  BRITAIN. 


229 


of  daily  life,  whose  only  charm,  memory,  is 
henceforth  bitter." 

With  sad  words  and  mournful  looks  the 
lovers  exchanged  their  last  farewells,  for 
Marcus  refused  to  remain  even  one  night 
beneath  the  roof  of  Gildas ;  with  grave, 
but  not  unkind  words,  the  severed  friends 
parted ;  and  as  the  setting  sun  shed  his 
last  rays  over  the  bosom  of  the  still  unquiet 
ocean,  the  Roman  turned  from  the  door 
which  had  for  years  opened  to  him  its  wel- 
come, with  a  sick  and  heavy  sorrow  at  his 
heart.  From  a  narrow  window,  or  rather 
loophole  of  the  tower  (for  in  that  age  the 
use  of  glass  was  unknown)  a  pair  of  anxious 
eyes  watched  his  progress  down  the  path, 
and  beheld  him  at  the  point  where  the  road 
branched  down  the  cliff  to  the  shore,  check 
his  horse,  and  dismounting,  gather  some 
wild  flowers  from  the  crag,  and  place  them 
in  his  bosom  ;  then  remount,  and  after  one 
backward  glance  at  the  gloomy  tower,  urge 
his  steed  to  a  rapid  pace,  till  his  figure 
vanished  from  the  gazer's  sight.  Then 
those  rude  walls  echoed  one  deep,  long, 
repressed  sob,  and  kneeling  on  the  hard 
uncovered  floor,  a  stricken  and  sorrowing 
girl 

11  Pour'd  forth  her  tale  of  bitter  woe, 

In  language  all  may  understand; 
Tears,  which  alike  in  sorrow  flow 

In  every  age,  and  every  land. 
Lifting  to  heaven  the  tearful  eyes, 

Appealing  in  their  mute  distress  ; 
While  bitter  sobs  and  bursting  sighs 

Speak  agony  and  helplessness ! " 

****** 

A  period  of  silent  but  severe  suffering 
followed  the  removal  of  Bernicia  to  the 
court  of  Vortigern.  Deprived  of  the  society 
of  her  beloved  brother,  immured  more  from 
choice  than  necessity  within  the  narrow 
limits  of  a  castle's  walls,  and  brooding  con- 
tinually over  the  probable  fate  of  Marcus, 
the  fair  cheek  of  the  maiden  grew  pale, 
and  her  eyes  dim  and  sad.  The  princess 
Sileda,  the  sister  of  Vortigern,  though  com- 
paratively kind  to  the  orphan  girl  who 
clung  to  her  for  protection,  was  too  cold 
and  unobservant  to  mark  the  traces  of  suf- 
fering on  the  fair  brow,  and  she  received 
the  attentions  of  Bernicia,  as  marks  rather 
of  respect  to  her  rank,  than  as  proofs  of  the 
yearning  for  love  and  sympathy  which  really 
prompted  them. 

In  the  mean  time,  the  invited  allies  of 
Vortigern— -the  dreaded  Saxons— landed  on 


the  British  coast,  and  under  the  guidance  of 
their  chiefs,  Hengist  and  Horsa,  succeeded 
in  driving  back  the  invading  Picts  and  Scots 
to  the  shelter  of  their  native  mountains.  In 
these  battles,  or  rather  skirmishes,  Gildas, 
at  the  head  of  a  small  band  of  his  fellow- 
countrymen,  was  ever  to  be  found  in  the 
front  of  battle :  intrepid  as  a  lion,  careless  of 
danger,  urging,  both  by  words  and  example, 
the  timorous  and  half  vacillating  of  his  fol- 
lowers, it  was  wondrous  that  his  life  had  not 
paid  the  forfeit  of  his  enthusiastic  rashness 
— but  he  escaped — still,  even,  unwounded. 
Yet  the  eye  of  his  sister  marked  a  great  and 
sad  change  in  him ;  and  at  each  of  their  now 
rare  meetings,  her  heart  sank  as  she  looked 
on  his  pallid  brow  and  wan  cheek,  his  wasted 
form,  and  eyes  which  blazed  with  the  fire  of 
delirium.  In  vain  she  pleaded  with  him, 
to  cease  from  his  unwonted  exertions.  He 
repulsed  her  with  stern  words  and  bitter 
allusions  to  his  former  friend,  whose  very 
name  thrilled  through  Bernicia' s  heart  with 
a  pang  of  unutterable  woe.  One  peculiar 
feature  of  the  half  insanity  of  Gildas  was, 
his  inveterate  hatred  to  Marcus,  and  his 
ceaseless  desire  to  meet  him  in  battle.  To 
the  sister,  the  wild  denunciations  of  the 
young  chief  against  the  idol  whom  her  heart 
still  worshipped,  sounded  like  the  knell  of 
all  her  hopes ;  and  the  dread  lest  they  should 
meet  in  strife,  haunted  her  like  a  dream 
of  ill. 

Musing  sadly  over  these  things,  the  fair 
Bernicia  sat  in  the  apartment  of  the  princess 
Sileda,  at  the  close  of  an  autumn  day.  The 
princess  was  not  present,  for  the  whole  court 
were  busied  in  preparations  for  celebrating  a 
royal  banquet,  at  which  the  Saxon  chief- 
tains were  to  be  present ;  and  every  accessory 
to  the  splendour  of  the  scene  was  eagerly 
sought  for.  To  Bernicia  the  event  possessed 
no  interest;  the  subject  which  most  en- 
grossed her  thoughts,  blended  not  with  it; 
and  shrinking  from  the  tumult  of  prepara- 
tion, she  sat  alone.  Her  musings  were 
interrupted  by  the  entrance  of  a  servitor, 
who-  informed  her  that  her  brother  desired 
her  presence.  She  arose  with  a  glad  smile 
and  hastened  to  a  distant  apartment,  where 
Gildas  awaited  her;  but  the  smile  vanished 
from  her  lips  as  she  looked  upon  his  stern, 
suffering  brow,  and  marked  the  uncertain 
yet  hasty  step  with  which  he  traversed  the 
apartment.  As  she  entered,  he  ceased  his 
walk,  and  taking  his  sister's  hand,  drew  her 
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to  his  bosom — parting  the  rich  curls  from 
her  forehead,  and  pressing  upon  it  his  burn- 
ing lips. 

"  Bernicia!  M  he  said,  "sweet  sister,  I 
sent  for  thee,  to  tell  thee  that  the  king  desires 
thy  presence  to-morrow  at  the  banquet." 

"Oh,  Gildas!"  she  exclaimed  in  an  accent 
of  terror — "  I  cannot,  dare  not,  go  !  The 
Saxon  chieftains  will  be  there;  and  there  is 
that  in  the  eyes  of  the  one  they  call  Horsa, 
which  makes  me  tremble.  Spare  me  this, 
my  brother — ask  any  sacrifice  but  this." 

"  It  is  useless  to  weep,  Bernicia,  thy  fancy 
plays  thee  false;  no  one  will  harm  thee; 
thy  very  station  by  the  princess  Sileda 
secures  thy  safety." 

"Dear  Gildas,  they  need  me  not.  Oh! 
spare  me  this  trial." 

"  It  is  vain  to  plead,  Bernicia ;  thou  wert 
not  wont  to  be  so  wayward  ;  thy  attendance 
is  promised,  and  has  purchased  for  me  a 
long-coveted  favour." 

"  What  favour  is  that,  my  brother?  Nay, 
tell  me.  Why  should  it  be  unknown  to  me?  " 

With  a  strange  and  awful  smile,  Gildas 
drew  the  fair  girl  yet  more  closely  to  him, 
as  he  replied — > 

"  The  army  of  Theodosius  again  threatens 
us;  and  the  boon  I  have  obtained,  is  the 
permission  to  join  the  leaders  of  our  own 
army.  •  Gildas  in  battle !  aye,  scoffer — 
that  Gildas  may  meet  thee  there  ! " 

Shrinking  from  the  iron  clasp  of  her 
brother's  arm,  the  startled  and  trembling 
Bernicia  sank  at  his  feet,  pleading  with  the 
excited  being  before  her — weeping,  sooth- 
ing, caressing — but,  with  the  words  and 
actions  of  a  maniac,  he  thrust  her  from  him  ; 
and,  ere  she  could  detain  him,  with  a  wild 
and  mocking  laugh  he  sprang  from  the 
room. 

The  beams  of  morning  light  called  Ber- 
nicia from  her  sleepless  pillow,  to  attend 
the  toilet  of  the  princess  Sileda.  As  she 
crossed  one  of  the  dim  passages  leading  to 
the  royal  apartments,  a  serving  maiden 
paused,  and  respectfully  saluted  her.  Re- 
turning the  salutation,  she  added — 

11  Hast  thou  heard  or  seen  aught  of  my 
brother  this  morning,  Fleda?  " 

4i  He  has  departed,  noble  Bernicia,  an 
hour  before  dawn,  with  a  small  band  of 
followers — the  great  God  preserve  them!  " 

Bernicia  spoke  not;  but  pressing  her 
hands  upon  her  heart,  echoed  mentally  the 
maiden's  prayer — not  only  for  her  brother. 


but  for  one  still  dearer.  As  one  dreaming, 
she  aided  in  preparing  for  the  event  of  the 
day — the  royal  banquet — with  careless  hands 
and  unheeding  eyes.  She  decked  her  own 
person  in  garments  befitting  the  occasion, 
and  her  own  rank ;  but  when  at  length  she 
followed  in  the  train  of  the  princess  to  the 
banquet-hall,  her  mental  abstraction  was 
superseded  by  a  vague  dread  of  meeting, 
once  more,  the  terrible  gaze  of  the  Saxon 
II  or  s  a. 

At  the  far  end  of  the  large  and  gloomy 
hall,  a  dais  or  platform,  slightly  raised,  was 
set  apart  for  the  British  king,  the  princess, 
the  chief  nobles  and  ladies  of  the  court,  and 
the  expected  guests  ;  while  the  space  below 
was  occupied  by  a  throng  of  less  distin- 
guished persons,  according  well,  in  their 
stern  looks  and  half-civilized  attire,  with 
the  rude  though  spacious  hall  in  which  they 
were  gathered.  Here  and  there,  among 
the  groups,  appeared  the  face  of  a  stranger, 
whose  blue  eyes,  and  fair  hair  and  beard, 
proclaimed  a  Saxon  origin;  but  between 
these  persons  and  the  British  warriors,  there 
evidently  subsisted  but  little  sympathy — 
and  although  the  language  spoken  by  each 
was  not  understood  by  the  other,  the  more 
easily  comprehended  language  of  looks  and 
gestures  told  that  feelings  of  no  amicable 
nature  were  even  then  stirring  within  the 
bosoms  of  the  grim  crowd.  In  different 
parts  of  the  hall,  tables  of  unpolished  wood 
were  spread  for  the  feast;  wooden  trenchers, 
and  knives  with  huge  handles  of  horn,  being 
contrasted  with  drinking  cups  of  gold  and 
silver  and  costly  flagons,  the  legacies  of 
Roman  refinement  and  taste.  The  eye  of 
Vortigern  glanced  over  the  scene,  not  with- 
out a  shadow  of  uneasiness  ;  and  his  dark 
features  worked  as  from  the  effect  of  troubled 
thought,  as  his  gaze  fell  upon  his  Saxon 
allies  mingling  with  his  own  subjects. 

Suddenly,  a  strain  of  wild,  yet  martial 
music,  announced  the  approach  of  the  chief- 
tains ;  the  doors  of  the  hall  were  opened, 
and  the  Saxon  brothers,  with  a  small  train 
of  nobles,  appeared,  Distinguished  for 
height  and  nobility  of  feature,  Hengist 
walked  proudly  forward ;  but  a  murmur  of 
surprise  and  admiration  rose  from  the  crowd 
as  they  beheld,  at  his  right  hand,  a  maiden 
of  wondrous  beauty — her  large,  soft  eyes, 
were  bent  upon  the  ground;  her  fair  hair 
and  lovely  features  grave  and  sad;  and  her 
steps  faltering  and  slow.     Her  robe  of  pure 
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white  hung  in  graceful  folds  to  her  feet,  a 
girdle  of  gold  and  jewels  binding  it  around 
the  slender  waist;  a  mantle  of  blue  silk, 
also  ornamented  with  gold,  fell  over  her 
shoulders;  bracelets  glittered  on  her  white 
arms,  half  concealed  by  the  loose  sleeves  of 
her  dress;  and  her  head-dress,  a  square 
kerchief  of  the  hue  of  the  mantle,  was  em- 
broidered and  fringed  with  gold,  whose 
glittering  colour  blended  with  the  half- 
hidden  curls  of  soft  hair,  which  clustered  on 
the  fair  neck.  The  dress  of  the  chieftains 
consisted  .of  tunics  of  linen,  reaching  nearly 
to  the  feet,  and  upper  garments  of  em- 
broidered silk.  In  the  belt  clasping  the 
waist,  glittered  the  seax,  or  short  sword,  the 
favourite  weapon  among  all  classes  of  the 
Saxons*  The  hair,  parted  on  the  forehead, 
hung  in  long  straight  locks;  and  the  long 
pointed  beard  added  not  a  little  to  the  ex- 
pression of  stern  ferocity  which  character- 
ized their  features.  The  inferior  persons 
were  habited  in  similar  fashion,  save  that 
the  tunic  reached  only  to  the  knee,  and  the 
materials  of  the  dress  were  less  costly. 

But  these  differences  were,  for  the  time, 
unmarked  ;  the  gaze  of  the  multitude  was 
fascinated  to  one  object — the  fair  form 
which  moved  amid  the  dark  group,  like 
a  star  amid  storm-clouds;  and  expectant 
curiosity  hushed  every  breath,  as  advan- 
cing to  the  festal  board,  Hengist  took  a 
golden  cup,  and  filling  it  with  wine,  gave 
A  into  the  maiden's  hand.  For  one  mo- 
ment, she  lifted  her  eyes  timidly  to  the 
chieftain's  face ;  then  advanced  to  the 
dais,  and  kneeling  at  the  feet  of  Vortigern, 
presented  the  cup,  speaking  in  a  low  and 
musical  voice  some  words  in  her  own 
language,  which  an  interpreter  at  once 
translated,  "  Health  to  thee,  my  lord 
king."  Vortigern,  at  first  motionless  from 
surprise,  or  some  deeper  feeling,  now  raised 
the  maiden,  with  kind  and  courteous  an- 
swer ;  while  Hengist,  advancing,  presented 
her  to  the  king,  as  his  daughter  Rowena  ; 
and  with  his  brother  Horsa,  received  the 
welcome  of  the  British  chief.  But  no 
sooner  was  the  attention  of  Vortigern  di- 
verted from  Rowena,  than,  shrinking  from 
his  side,  where  she  had  hitherto  stood,  she 
glanced  eagerly  on  the  faces  of  the  princess 
and  her  attendant  ladies  ;  but  no  eye  re- 
turned a  sympathetic  glance,  save  that  of 
Bernicia ;  comprehending  in  a  moment,  the 
lovely  girl's  feelings  of  loneliness  and  fear, 


the  answering  language  of  tenderness  and 
pity  beamed  from  her  face,  and  was  under- 
stood by  the  stranger,  who,  turning  from 
the  cold  and  curious  gaze  of  the  princess, 
sank  timidly  on  the  seat  by  Bernicia's  side. 
To  them,  oral  language  could  not  yet  be 
the  medium  of  expression ;  but  the  clasp- 
ing hand  and  murmured  tone  of  encourage- 
ment, and  that  communion  of  spirit  which 
only  the  suffering  truly  know,  opened  to 
them  a  medium  of  communication,  and 
implanted  in  their  bosoms  the  germs  of 
trust  and  friendship. 

And  now  the  signal  was  given,  and  the 
feast  commenced  ;  wild  and  strange  sounds 
arose,  the  Babel  of  mingled  tongues,  harsh 
and  rude  ;  the  clatter  of  knives  and  trench- 
ers, the  laugh,  the  jest,  unrestrained  in 
that  wild  age,  even  by  the  presence  of  the 
highest  of  the  land.  Anon,  the  voices  of 
some  minstrels,  who  had  accompanied  the 
Saxons,  arose,  chanting  wild  and  warlike 
lays  ;  and  when  these  ceased,  the  harp  and 
voice  of  a  British  bard  stilled  again  the 
voices  of  the  revellers. 

But,  amid  the  laughter  and  song,  two 
hearts  beat  sadly,  and  were  in  discord  with 
the  merriment  around — Rowena,  shrinking 
alike  from  her  father's  stern  gaze,  and  the 
too-admiring  glances  of  Vortigern,  strug- 
gling to  force  a  smile  when  she  would 
have  wept,  and  to  appear  interested  in  the 
pageant  which  she  dreaded  ;  and  Bernicia, 
soul-weary  and  sorrowful,  unable  to  escape 
from  the  fixed  regards  of  the  younger  chief, 
whose  keen  eyes,  full  of  all  hateful  passions, 
were  bent  upon  her,  heedless  of  her  burn- 
ing cheek,  and  downcast  eyes. 

At  last  a  respite  came.  The  princess 
arose,  and,  followed  by  her  attendants,  left 
the  hall,  Rowena,  still  clasping  the  hand 
of  her  new  friend,  leaving  the  noisy,  and 
ere  long  turbulent  crowd  to  conclude  the 
banquet,  amid  a  strife  of  tongues  which 
it  needed  at  length  the  authority  of  the 
princes  to  prevent  becoming  a  strife  of 
deadlier  weapons. 

But  night,  with  her  silence  and  darkness, 
fell,  and  ere  long  stillness  superseded  con- 
fusion and  discord.  The  Briton  and  Saxon, 
beneath  the  same  roof,  forgot  their  jea- 
lousies, or  only  felt  them  in  their  dreams. 
The  British  king  and  Saxon  chieitain 
pressed  each  his  rude  pillow ;  one,  with  a 
mind  dwelling  on  the  charms  of  the  young 
Rowena ;    the   other,  subtly  scheming  to 
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turn  the  evident  passion  of  his  ally  to  his 
own  aggrandizement  and  advantage,  and 
calculating  on  the  barter  of  his  daughter's 
hand  for  wealth  and  territory  in  this  new- 
found and  fair  land. 

The  brain  of  Horsa,  too,  teemed  with 
busy  thoughts  ;  the  image  of  Bernicia  rose 
before  him,  pale,  sad,  and  lovely.  Again, 
as  in  fancy,  he  beheld  her  averted  eye,  and 
look  of  dislike  and  terror  ;  he  muttered  an 
inward  vow  of  revenge,  and  brooded  over 
dark  designs,  with  the  pleasure  of  a  demon. 

But  the  night  closed  on  other  and  far 
different  beings.  The  fair  moonlight,  creep- 
ing through  the  open  window  of  a  small 
room  high  up  in  the  castle  tower,  fell 
upon  the  figures  of  the  Saxon  and  British 
maidens.  Bernicia  was  kneeling,  her  face 
upturned,  and  pallid  in  the  moonbeams, 
but  lighted  with  a  look  of  patience  and 
holy  calm.  The  head  of  Rowena  reclined 
on  her  companion's  shoulder,  and  the  silver 
light,  resting  on  her  now  restrained  ring- 
lets of  golden  hair,  seemed  to  light  them 
with  a  halo  of  glory.  Her  attitude  was 
inexpressibly  sad,  dependent,  and  touch- 
ing ;  that  of  Bernicia,  full  of  resignation; 
but  resignation  without  hope.  The  friends 
had  contrived,  by  signs  and  broken  sen- 
tences of  each  other's  languages,  to  express, 
in  some  degree,  their  mutual  fears  and 
sorrows.  Alas,  their  only  comfort !  for 
neither  possessed  the  power  to  aid  her 
friend,  or  herself. 

( To  be  continued. ) 


Men  love  things,  as  facts,  possessions, 
and  estates ;  and  women,  persons.  Even  in 
childhood  the  girl  loves  an  imitation  of 
humanity — her  doll,  and  works  for  it ;  the 
boy  gets  a  hobby-horse  or  tools,  and  works 
with  them.  But  the  noblest  quality  where- 
with nature  has  endowed  woman,  for  the 
good  of  the  world,  is  love — that  love  which 
seeks  no  sympathy  and  no  return.  The 
child  is  the  object  of  love,  and  kisses,  and 
watching ;  and  answers  them  only  by  com- 
plaints and  anger  ;  and  the  feeble  creature 
that  requires  the  most,  repays  the  least. 
But  the  mother  goes  on ;  her  love  only 
grows  stronger,  the  greater  the  need,  and 
the  greater  the  unthankfulness  of  its  object 
— and  while  fathers  prefer  the  strongest  of 
their  children,  the  mother  feels  most  love 
for  the  feeble. 
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CHAPTER    THE    NINTH. 


ON  THE  RACES  OF  MEN. — THE   PRIMARY 
VARIETIES  OF  MANKIND. 

In  classifying  the  races  of  Men,  it  must 
be  remembered,  that  the  divisions  and 
subdivisions  which  are  employed  do  not 
resemble  those  which  are  used  in  the  sys- 
tematic classification  of  plants  and  animals. 
When  the  whole  of  the  species  of  the  vege- 
table or  the  animal  kingdom  have  to  be 
arranged,  then  we  divide  them  into  various 
primary  and  subordinate  groups,  which 
are  called  classes,  families,  or  orders,  genera, 
species,  and  varieties.  Now  man  himself 
is  but  a  species  ;  he  belongs  to  a  subordi- 
nate group  of  a  large  division  of  the  animal 
kingdom.  Zoologically  considered,  man 
is  an  animal  belonging  to  the  class  Verte- 
brata,  the  order  Mammalia,  the  genus  Homo, 
and  species  Sapiens.  The  object  of  our  in- 
quiry now,  then,  is  to  ascertain  the  observed 
varieties  of  the  species  Homo  sapiens. 

In  our  last  chapter  we  glanced  at  the 
classifications  of  the  known  varieties  of 
man,  adopted  by  different  writers  on  the 
subject  of  ethnology.  The  system  we  shall 
adopt  is  that  followed  by  Dr.  R.  G.  Latham, 
in  his  work  on  The  Varieties  of  Man.  In 
the  first  place,  like  Cuvier,  and  other  pre- 
vious writers,  he  adopts  but  three  primary 
varieties  of  the  human  species — 

I.  Mongolidae. 
II.  Atlantidae. 
III.  Japetidae. 

The  termination  in  idea  employed  here 
seems  preferable  to  the  use  of  terms  such 
as  class,  order,  family,  tribe,  or  other  words 
which  have  another  use,  either  in  this  or 
other  departments  of  Natural  History.  It 
must  not,  however,  be  supposed  that,  by 
using  these  terms,  any  of  the  varieties  of  man 
can  be  traced  up  to  a  common  ancestry,  so 
that  we  could  say,  all  the  Mongolidae  origi- 
nated with  this  man,  or  all  the  Atlantidae 
with  that  man.  In  tracing  back  races  we 
have  no  evidence  so  conclusive  that  any 
particular  variety  originated  with  a  parti- 
cular pair  of  human  beings,  as  we  have 
that  all  the  families  of  mankind  have  origi- 
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lated  in  a  single  pair.  The  terms  Mon  • 
^olidae,  Atlantidae,  and  Japetidse,  are  not 
lerived  from  a  community  of  meaning  in 
;he  things  they  express.  Thus,  the  first 
somes  from  a  nation,  the  Mongols,  who 
jccupied  a  portion  of  Eastern  Asia,  and 
vere  at  one  time  the  conquerors  of  the 
fVorld.  and  are  regarded  as  typical  of  a  large 
Dortion  of  the  human  race.  The  Atlantidae 
ire  entirely  found  in  Africa ;  hence  their 
lame.  The  Japetidse  include  the  races  of 
lien  in  Europe  who  are  traditionally  de- 
fended from  Japheth  ;  hence  the  name 
ielected  to  express  them. 

Before  proceeding  to  give  any  account 
)f  the  different  nations  included  under  these 
>rimary  varieties,  we  will  give  a  summary 
>f  those  characters  which,  to  a  greater  or 
ess  extent,  separate  these  great  divisions 
)f  mankind. 

I.  The  Mongolidce.  The  people  com- 
>rised  under  this  variety  have  the  following 
>hysical  conformation.  The  face  is  broad 
md  fiat,  which  either  arises  from  the  great 
levelopment  of  the  zygomatic  arches,  or 
rom  the  distance  between  the  parietal 
>ones  on  each  side  of  the  head.  There  is 
>ften,  also,  a  great  depression  of  the  nasal 
>ones,  which  contributes  to  give  a  flat  ap- 


r    Fig.  18.— Papuan. 

^earance  to  the  face.     The  profile  of  the 
;orehead  is  retiring  or  depressed,  seldom 


found  perpendicular.  The  profile  of  the 
jaws  is  prognathic  or  projecting,  seldom 
found  on  a  level  with  the  forehead.  The 
eyes  frequently  present  the  peculiarity 
called  oblique.  The  skin  is  of  a  mixed 
character,  never  truly  white,  and  very  rarely 
of  a  jet  black;  still,  it  often  presents  what 
would  be  called  a  black  or  white  colour. 
The  eyes  are  generally  of  a  dark  colour. 
The  hair,  as  a  general  rule,  is  straight,  long, 
and  black ;  in  some  instances  it  is  curly — 
rarely  woolly — and  more  rarely  still  light 
coloured.  As  examples,  we  may  quote  the 
Indian,  Fig.  13  (p.  284,  vol.  i.),  and  the 
Mongolian,  Fig.  15,  (p.  146),  and  the 
Papuans,  Figs.  18  and  19.  The  two  latter, 
however,  are  examples  of  the  exceptional 
cases,  in  which  this  variety  presents  a  curly, 
if  not  a  woolly,  rather  than  a  long  straight 
hair. 


Fig.  19.— Papuan'.     Fjsejee  Girl 


The  languages  of  the  people  belonging  to 
this  variety,  are  either  characterised  by  the 
absence  of  cases  (aptotic),  or  having  inflec- 
tions, they  can  be  shown  to  have  arisen  out 
of  the  union  of  different  words  (agglutinate). 
They  are  very  rarely  amalgamate. 

The.  distribution  of  this  variety  is  very 
wide  over  the  surface  of  the  earth.  It  finds 
its  greatest  development  on  the  continent 
of  Asia;  although,  even  there,  it  is  found 
not  to  be  entire  possessor  of  the  earth.  The 
Persians  of  northern  and  western  Persia, 
the  Kurds,  the  Beluchi,  the  Afghans,  the 
Tajiks  of  Bokhara,  and  the  Siaposh,  must 
all  be  regarded  as  belonging  to  the  Japetidse. 
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On  the  other  hand,  although  we  shall  find 
the  Japetidae  the  principal  occupants  of 
Europe,  there  seems  to  be  little  doubt  that 
the  Lapps  and  Finns  of  Scandinavia,  the 
Magyars  of  Hungary,  the  Turks  of  Tur- 
key, the  Basques  or  Euskaldunes  of  Biscay 
and  Navarre,  and  probably  even  the  Al- 
banians or  mountaineers  of  ancient  Illyria 
and  Epirus,  all  belong  to  the  Mongolidae. 

From  the  analogy  of  language,  this 
variety  is  made,  by  Dr.  Latham,  to  include 
the  whole  of  the  inhabitants  of  the  Poly- 
nesian islands,  as  well  as  those  of  America. 
Although,  at  first  sight,  the  physical  dif- 
ferences between  the  Asiatic  Mongolidse, 
and  the  inhabitants  of  the  islands  of  the 
South  Seas  and  the  continent  of  America, 
might  look  as  great  as  that  between  many 
of  the  Mongolidae  and  Japetidae,  yet  it  has 
been  found  that  even  physical  characters 
fail  to  afford  a  line  of  demarcation.  Thus, 
Dr.  Morton,  of  America,  thinks  that  "  the 
squared  or  rounded  head,  the  flattened  and 
vertical  occiput,  the  high  cheek-bones,  the 
ponderous  maxillae,  the  large  quadrangular 
orbits,  and  the  low  receding  forehead,  "  are 
characters  that  would  distinguish  the  Ameri- 
can from  all  other  varieties.  "When,  how- 
ever, we  examine  the  languages  of  the 
American  continent,  we  shall  find  that  the 
Esquimaux  present  so  strong  a  relation 
to  that  of  the  other  races,  that  we  can- 
not deny  their  affinity  to  the  American 
races  ;  and  it  is  amongst  the  Esquimaux 
that  we  find  a  departure  from  the  physical 
type  of  a  peculiar  American  form,  and  a 
strong  relationship  with  the  Asiatic  Mon- 
golidse. It  is  considerations  such  as  this, 
which  have  induced  recent  ethnologists  to 
regard  the  American  Indian  as  a  form  of 
the  variety  of  mankind,  to  which  the  fol- 
lowers of  Zinghis-Khan  belong. 

The  influence  of  the  races  included  under 
the  variety  of  Mongolidae  must  be  re- 
garded as  rather  material  than  moral. 
They  undoubtedly  form  by  far  the  larger 
portion  of  the  human  race,  and  occupy  a 
considerable  space  in  the  history  of  the 
world.  They  have,  by  the  sword,  estab- 
lished some  of  the  largest  empires  that  the 
world  has  seen.  China  is  at  this  moment 
an  example.  Their  empires  have,  however, 
crumbled  to  pieces,  and  left  no  deep  im- 
pression on  the  world.  Such  is  not  the 
history  of  the  Atlantidae  and  Japetidae,  the 
first   of  which  includes  the  Jews  and  the 


Mahomedans,  and  the  last  the  Greeks,  Ro- 
mans, and  modern  European  races. 

II.  The  Atlantidae, — In  their  physical 
character,  the  face  is  not  so  broad  and  flat 
as  in  the  Mongolidae.  The  jaws  project, 
are  prognathic,  whilst  the  nose  is  generally 
flat ;  the  forehead  is  retiring  ;  the  cranium 
dolikocephalic,  that  is,  there  is  less  space 
between  the  parietal  bones  of  the  skull, 
whilst  its  length  remains  the  same,  than 
there  is  in  the  last  variety.  The  eyes  only 
rarely  open  obliquely.  The  skin  is  mostly 
jet-black,  presenting,  however,  lighter 
shades,  and  very  rarely  approaching  a  pure 
white.  The  hair  is  crisp,  woolly,  very 
rarely  straight,  and  still  more  rarely  light 
coloured.  As  examples  of  this  variety,  the 
Abyssinian,  Fig.  11  (p.  284,  vol.  i.),  the 
Ethiopian  woman,  Fig.  16  (p.  147),  the 
Hottentot.  Fig.  17  (p.  147),  and  the  Negro, 
Fig.  20,  may  be  given. 


Fig.  20.— Negro. 

The  languages  amongst  the  Atlantidae 
belong  to  the  agglutinate  class.  They  are 
seldom  or  ever  found  with  a  truly  amalga- 
mate inflection. 

The  great  district  of  the  development  of 
the  nations  which  are  brought  together  under 
the  above  definition,  is  Africa.  Perhaps 
there  is  no  quarter  of  the  globe  that  pre- 
sents a  greater  diversity  of  inhabitants  than 
Africa,  or  races  of  men  who  at  first  sight 
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appear  so  evidently  distinct.  All  previous 
ethnologists  have  placed  the  Hottentot,  the 
Negro,  and  the  Bushman,  in  a  very  different 
position  to  the  Assyrian,  the  Babylonian, 
the  Mahommedan,  and  the  Jew  ;  but  in  Dr. 
Latham's  classification  we  find  these  brought 
together  under  the  common  variety  Atlan- 
tidae.  The  analogy  of  language  has  led  to 
this  conclusion;  and  the  transition  from  the 
lowest  to  the  highest  of  these  races  is  so 
gradual,  that  no  investigation  of  their  phy- 
sical structure  with  which  we  are  at  present 
acquainted,  would  be  sufficient  to  break 
down  the  affinity  discovered  in  their  lan- 
guages. No  pa*t  of  Africa  seems  to  be 
inhabited  by  any  races  but  those  of  the 
Atlantidse.  The  Syro-Arabian  or  Semitic 
nations,  however,  which  are  now  classed 
amongst  the  Atlantidse,  are  found  occupy- 
ing a  considerable  area  in  the  south-western 
part  of  Asia.  The  people  of  these  races 
are  far  removed  from  the  Negro  and  the  Hot- 
tentot, and  present  great  symmetry  of  form, 
and  considerable  cerebral  development. 

However  small  may  have  been  the  influ- 
ence of  the  lower  types  of  this  race  on  the 
world,  there  can  be  no  doubt  of  the  vast 
impression  produced  by  the  Semitic  nations. 
We  may  pass  over  the  early  civilization 
indicated  by  the  Assyrian  and  Babylonian 
empires,  and  fix  attention  on  the  religious 
history  of  the  Jews.  Here,  amidst  the 
surrounding  Paganism,  we  find  the  worship 
of  the  one  true  God  maintained  by  this 
small  race  amongst  the  Semitic  nations  ; 
\nd  through  them  the  religion  of  Christ, 
which  is  destined  to  re- act  on  all  the  other 
races  of  mankind.  It  is  also  among  these 
races  that  that  compound  of  Judaism  and 
Christianity,  Mahommedanism,  has  sprung 
up;  and  however  inferior  it  may  be  to  the 
religion  of  Christ,  there  can  be  little  doubt 
of  the  beneficial  influence  it  has  exerted  on 
the  races  who  have  embraced  it. 

3.  The  JapetidcB. — This  variety  includes 
most  of  the  nations  of  modern  Europe. 
Physically,  they  present  characters  superior 
to  the  two  other  varieties.  Their  face  is 
not  flat,  and  is  moderately  broad.  The 
jaws  project  but  little,  the  nose  is  often 
very  prominent,  and  the  frontal  profile  is 
not  unfrequently  nearly  vertical.  The  skull 
is  shaped  generally  as  the  last  variety.  The 
opening  of  the  eyelids  is  straight,  and  very 
rarely  oblique.  The  skin  is  white  or  bru- 
nette.    The  hair  is  never  woolly,  varying 


much  in  colour,  frequently  very  light.  The 
eyes  are  black,  blue,  or  grey.  We  need 
give  no  example,  as  our  own  race  is  so 
good  a  one.  The  streets  of  London  may, 
moreover,  at  all  times  be  advantageously 
studied  for  furnishing  illustrations  of  the 
great  European  variety  of  Japetidae.  In- 
deed, one  of  the  interesting  points  of  the 
Great  Exhibition  is  the  facilities  it  has 
afforded,  not  only  for  the  study  of  the  in- 
dustry of  man,  but  of  man  himself.  Nearly 
all  the  great  nations  of  the  earth  have  been 
represented  there,  and  have  afforded  an 
opportunity  for  the  study  of  their  physical 
and  mental  peculiarities. 

The  languages  of  the  great  European 
races  are  never  aptotic.  They  are  mostly 
anaptotic,  or  having  amalmagate  inflections. 
In  a  few  instances  they  are  agglutinate. 

Although  the  Japetidae  form  the  prin- 
cipal part  of  the  nations  of  Europe,  they 
do  not  exclusively  occupy  this  district  of 
the  earth,  nor  are  they  confined  to  it.  We 
have  before  mentioned  the  Lapps  and  Finns 
of  Scandinavia,  the  Euskaldunes  of  the 
Basque  provinces,  the  Magyars  and  Turks. 
It  appears  not  to  be  improbable  that  the 
former  were  the  original  inhabitants  of  Eu- 
rope, and  are  the  remnants  of  a  race  driven 
away  successively  by  the  Celts  and  the  Indo- 
Germanic  races  that  now  occupy  this  part 
of  the  world.  As  also  we  find  evidence  of 
the  origin  of  the  Japetidae  in  the  East,  so 
we  find  traces  of  their  existence  in  various 
parts  of  Asia:  as  in  the  Persians,  Kurds, 
Beluchi,  Affghans,  Tajiks,  and  Siaposh. 
It  is  not  improbable,  also,  that  the  Arme- 
nians ought  to  be  classed  with  the  Japetidae. 

The  influence  of  this  variety  of  mankind 
on  the  history  of  the  world,  has  been  much 
greater  than  that  of  the  other  two.  If  we 
are  indebted  to  the  Semitic  races  for  the 
truth  of  Christianity,  its  adoption  and  pro- 
pagation in  a  pure  form  has  been  mainly 
due  to  European  nations.  It  became  early 
identified  with  the  civilization  of  Greece 
and  Rome;  and  passing  from  the  nations 
where  it  obtained  its  early  triumphs,  it  has 
become,  in  these  latter  times,  the  especial 
inheritance  of  the  great  Anglo-Saxon  race, 
which  on  both  sides  of  the  Atlantic  is  in- 
creasing with  extraordinary  rapidity,  and 
diffusing  throughout  the  world  the  spirit  of 
industry,  commercial  enterprise,  and  scien- 
tific discovery — which  are  the  legitimate 
offspring  of  the  undefiled  religion  of  Christ. 
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SELF-EDUCATION    AND     MORAL 
DEVELOPMENT— continued. 

FROM  THE  FRENCH  OF  DEGERANDO. 

Self-Government  is  the  lever,  by  whose 
aid  the  inspirations  that  spring  from  the 
love  of  goodness  are  put  into  living  action. 
Man  disposes  of  his  organs,  regulates  his 
feelings,  governs  his  thoughts,  and  com- 
mands the  will  itself.  By  turns  he  excites, 
moderates,  directs,  and  represses.  In  a 
word,  he  reigns.  Yes,  he  reigns !  his  in- 
stincts and  his  feelings  are  his  subjects  ; 
his  faculties  are  his  ministers.  He  reigns, 
and  cannot  cease  to  do  so  unless  he  volun- 
tarily abdicates.  He  reigns,  and  the  pro- 
vinces of  his  kingdom  look  to  his  govern- 
ment for  the  preservation  of  peace  and 
order.  He  reigns — but  not  without  meeting 
with  resistance  and  rebellion  ;  yet,  with 
the  mission  and  the  means  of  conquest. 
He  reigns,  not  solely  by  the  right  of  force, 
but  in  virtue  of  right.  He  has  not  only 
strength,  but  authority.  He  is  a  king; 
not  a  tyrant. 

A  primary  species  of  self-government 
commences  with  the  intellect.  Man  directs 
the  operations  of  his  mind ;  separates  and 
combines  ideas  ;  constructs  marks  or  signs 
to  distinguish  them,  and  retains  them  or 
dismisses  them  at  pleasure.  He  governs  ; 
but  he  himself  obeys  the  laws  of  reason, 
and  recognises  the  power  of  evidence.  But 
above  all,  it  is  in  the  region  of  our  moral 
nature  that  the  power  of  self-government 
is  strikingly  evinced.  Here  is  its  legitimate 
sphere,  and  here  that  he  recognises  the 
authority  from  which  spring  all  his  rights, 
viz.,  that  of  duty.  Religion  sanctions  such 
self-government,  for  it  identifies  it  with 
just  and  perfect  obedience,  and  points  out 
its  true  origin.  This  internal  dignity  once 
instituted  and  confirmed,  is  delegated,  so 
to  speak,  to  the  inferior  faculties,  which  in 
this  way  become  ennobled.  The  service  thus 
claimed  is  good  in  itself,  for  in  serving  the 
highest  reason  these  faculties  become  en- 
lightened instruments  of  the  higher  power, 
whose  organs  they  are.  It  is  thus  that 
sense,  and  its  instruments,  employed  in 
the  operations  of  the  arts,  subject  to  the 
dominion  of  man's  physical  nature,  that 
his  feelings  and  affections,  under  the  gui- 
dance of  wisdom,  become  the  links  that 
bind  him  to  his  fellow-man ;  that  his  ima- 
gination creates  for  him  a  new  world,  by 


poetry  and  the  fine  arts  ;  and  that  the  entire 
universe  becomes  tributary  to  him,  by  the 
discoveries  of  science. 

These  two  great  moral  powers  are  scarcely 
ever  cultivated  to  the  same  extent,  and  we 
are  even  sometimes  tempted  to  think  one 
is  cultivated  at  the  expense  of  the  other. 
We  not  unfrequently  meet  with  high  moral 
principle  in  characters  in  other  respects 
feeble  ;  and,  on  the  other  hand,  with  low 
moral  feeling  united  to  an  energetic  will. 
In  the  first  case,  contemplation  triumphs 
over  action  ;  in  the  second,  there  is  more 
activity  than  actual  fruition.  Meanwhile, 
both  powers  are  closely  connected  with 
each  other,  and  both  suffer  when  deprived 
of  the  aid  of  the  other.  "What,  indeed,  is 
the  value  of  enthusiasm  for  the  good,  with- 
out the  courage  to  put  it  into  living  action  ? 
and  to  what,  if  not  to  good,  shall  we  offer 
up  the  holocaust  of  our  passions  1  A  good 
action  is  so  much  the  more  meritorious  in 
proportion  to  the  effort  it  has  called  forth  ; 
and  an  energetic  resolution  is  so  much  the 
more  praiseworthy  in  proportion  as  it  is 
inspired  by  a  purer  motive.  Of  these  two 
powers,  it  may  be  said,  the  one  gives  the 
due  direction  to  our  faculties,  the  other 
endows  them  with  the  requisite  strength. 
The  one  has  especial  reference  to  motives  ; 
the  other,  to  the  exercise  of  freedom.  The 
one  excites  and  calls  forth  the  gentler  vir- 
tues ;  the  other,  those  of  a  sterner  charac- 
ter. The  one  is  predominant  where  the 
natural  qualities  are  of  a  social  character; 
the  other  has  more  especial  reference  to 
individual  virtues,  such  as  temperance  and 
courage.  The  one  belongs  to  Plato,  and  the 
academy  of  Athens  ;  the  other  to  Zeno  and 
the  Portico.  It  was  reserved  for  Chris- 
tianity perfectly  to  unite  them  ;  to  confer 
an  equal  energy  on  both,  and  to  identify 
the  love  of  pure  good  with  heroism. 

It  is,  then,,  in  the  activity  and  culture  of 
these  two  powers  that  we  must  look  for  the 
secret  of  the  great  art  of  moral  and  spiritual 
development.  The  various  degrees  com- 
posing the  five  modes  of  existence  we  have 
indicated,  are  a  sort  of  framework  to  the 
whole  ;  and  by  placing  ourselves  in  the 
two  points  of  view  which  they  offer  to  our 
meditations,  the  various  means  which  pro- 
mote this  self-education  will  present  them- 
selves in  their  natural  sequence,  and  ac- 
cording to  their  own  laws  of  order  and 
analogy. 
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THE    EXHIBITION    OF    THE    INDUSTRY 

OF  ALL  NATIONS,  1851. 

By  T.  J.  Wilkinson,  York. 

War's  voice  was  hush'd, — the   downy  wings  of 

Peace 
No  longer  droop'd,  but,  joyous  in  release, 
Spread  their  soft  plumes,  and  bursting  from  their 

bands, 
Took  lofty  flight,  and  sped  to  distant  lands. 
The  murky  clouds,  like  awful  robes  of  storm, 
Roll'd  forth,  dispell'd  by  her  most  beauteous  form ; 
While  o'er  the  highway  which  red  hosts  had  trod, 
She  breathed  perfumes,  with  flow'rets  gemm'd  the 

sod. 
In  silv'ry  tones,  sweet,  tender,  and  benign, 
Where  love  and  grandeur  did  in  one  combine, 
She  spake  to  all,  and  as  she  spake  the  word, 
Unnumber'd  hearts  were  by  the  accents  stirr'd: — 

"  The  night  is  past,  the  glorious  sun  on  high 
Looks  down  and  smiles. — Oh  cast  your  weapons 

by!— 
Bid  anger  cease,  restrain  your  rage,  and  learn 
Your  spears  and  swords  to  nobler  use  to  turn; 
Let  each  to  all  the  hand  of  love  extend, 
And  hail  in  each  a  kinsman  and  a  friend. 
Bury  the  past,  its  jealousies,  its  hates. 
And  break  each  barrier  down,  which  separates 
Men  of  one  blood  ;  and  usher  in  the  day 
When  truth  and  right  shall  exercise  the  sway. 
Banding  together  for  each  other's  good, 
Unite  and  form  one  holy  brotherhood. 
On  Britain's  shore  I  soon  shall  hold  my  court, 
And  there  invite  all  nations  to  resort. 
Trophies  of  labour,  works  of  art,  convey, 
And  in  my  halls  in  rivalry  display  ; 
Assist  me  thus  to  spread  the  truth  abroad, 
That  skill  has  power  to  supersede  the  sword." 

Months  roll'd  away,  men  heard  the  call— obey'd; 
Their  minds  in  every  field  of  fancy  stray'd. 
Earth,  air,  and  sea,  they  caused  to  utter  forth 
New  forms  of  beauty ;  east,  west,  south,  and  north, 
One  impulse  moved ;  Invention  task'd  her  brain, 
And  Wit  for  gems  explored  her  richest  vein. 
Ideas  gain'd  from  each  successive  store, 
They  breathed  in  marble—moulded  from  the  ore ; 
Each  diffrent  mass  that  earth  or  ocean  brought, 
They  chisell'd,  carved,  or  stamp'd  with  fruits  of 

thought. 
Ships  on  the  mission  flew  across  the  seas, 
And  bare  their  burdens  to  the  lap  of  Peace. 

The  fete  approach'd,  the  zeal  at  first  inspired 
Became,  with  time,  but  more  intensely  fired; 
Until  at  length  the  happy  morn  arose 
When  she,  descending,  should  her  fruits  disclose. 

O  matchless  Palace  I  which  the  hand  of  skill  (1) 
Upraised  obedient  to  the  master  will ; 
In  fairy  symmetry,  with  splendour  dight, 
Its  glories  glancing  in  the  dazzling  light, 
Like  Alpine  snows,  which,  dancing  in  the  sun, 
sparkle  with  rays  too  bright  to  look  upon. 
Labour  and  Art  uprear'd  the  building  fair, 
knd  Beauty  smiling  fix'd  her  image  there. 

(1)  For  some  particulars  of  the  construction  of  the 
Crystal  Palace,  see  Appendix  to  the  Family  Tutor,  p.  15, 
>ar.  173.  It  has  been  justly  considered  that  it  was  the 
:reatest  wonder  of  the  whole  Exhibition. 


Before  its  portals  rapturous  crowds  extend, 
And  with  their  shouts  the  balmy  breezes  rend; 
While  in  its  courts  expectant  thousands  wait, 
To  pay  their  homage  in  the  train  of  State.  (2) 
The  trumpets  sound,  the  booming  cannons  roar, 
The  pealing  organs  strains  of  music  pour; 
Whilst  in  these  halls,  wealth,  beauty,  rank  and 

power 
Assembled  meet  to  celebrate  the  hour; 
And  as  they  here  the  varied  stores  survey, 
To  Art  and  Industry  their  tribute  pay. 

The  pageant  moves — the  Queen  her  throne 
ascends — 
The  courtly  train  around  the  altar  bends  : 
And  in  the  silence  solemn  words  of  prayer  (3) 
Arise,  and  supplicate  Heaven's  blessing  there. 

u  Fit  temple  for  Thy  praise,  Thou  Source  divine 
Of  all  that  live  and  breathe,  for  all  are  Thine  ! — 
Thine  is  the  earth,  and  all  the  wondrous  stores 
Which  on  the  nations  Thy  rich  bounty  pours. 
Isles  of  the  seas,  the  tropics  and  the  poles, 
Where'er  the  forest  waves,  or  ocean  rolls, 
Their  off'rings  bring ;  beneath  one  roof  they  meet, 
And  owning  Thee,  outspread  them  at  Thy  feet." 

Land  of  the  stripes  and  stars !  thy  banner  red  (4) 
Arrests  our  eye,  across  the  vista  spread; — 
May  thy  example  to  all  nations  teach 
The  noble  doctrines  which  thy  mottos  preach — 
The  rights  of  man  to  freedom  and  command  ! 
But,  resting  on  thy  brow  a  hideous  brand,  (5) 
With  mocking  scoff,  those  glorious  truths  reverse, 
And  blast  thy  greatness  with  a  fearful  curse ! 
Learn  of  thy  sons ; — go,    view  where  matchless 

grace,  (6) 
Shackled  in  bonds,  pervades  yon  form  and  face ; 

(2)  The  Exhibition  was  opened  by  the  Queen,  in 
state,  on  the  1st  of  May,  1851.  So  large  an  assembly  of 
persons  had  perhaps  never  before  been  gathered  together 
lor  a  peaceful  purpose. 

(3)  Upon  the  Queen  ascending  the  throne,  the  Arch- 
bishop of  Canterbury  delivered  a  prayer,  from  which  we 
quote  the  following  passages  :— "Almighty  and  everlasting 
God,  who  dost  govern  all  things  in  heaven  and  earth,  with- 
out whom  nothing  is  strong,  nothing  is  holy,  accept,  we 
beseech  thee,  the  sacrifice  of  prayer  and  thanksgiving.  *  * 
And  now,  O  Lord,  we  beseech  thee  to  bless  the  work  which 
thou  hast  enabled  us  to  begin,  and  to  regard  with  thy  favour 
our  purpose  of  knitting  together  in  the  bonds  of  peace  and 
concord,  the  different  nations  of  the  earth;  for  with  thee, 
O  Lord,  is  the  preparation  of  the  heart  in  man.  *  *  It  is 
of  thee,  OLord,  that  nations  do  not  lift  up  the  sword  against 
each  other,  nor  learn  war  any  more ;  it  is  of  thee  that  peace 
is  within  our  palaces;  it  is  of  thee  that  knowledge  is  in- 
creased throughout  the  world.  *  *  Therefore,  O  Lord, 
not  unto  us,  but  unto  thy  name  be  all  the  praise.  *  *  * 
Teach  us  ever  to  remember  that  all  this  store  which  we 
have  prepared,  cometh  of  thy  hand,  and  is  all  thine  own. 
It  is  in  thy  hand  to  make  great  and  give  strength  unto  all. 
Now,  therefore,  O  God,  we  thank  thee ;  we  praise  thee  and 
entreat  thee  to  overrule  this  assembly  of  many  nations, 
that  it  may  tend  to  the  advancement  of  thy  glory,  to  the 
diffusion  of  thy  Holy  Word,  to  the  increase  of  the  general 
prosperity,  by  promoting  peace  and  good-will  among  the 
different  races  of  mankind."  At  the  close  of  this  prayer 
the  choir,  consisting  of  the  whole  vocal  strength  of  the 
Chapel  Itoyal,  St.  Paul's,  Westminster  Abbey,  and  St. 
George's  Chapel,  and  several  Musical  Societies,  joined  in 
singing  the  Hallelujah  Chorus. 

(4)  America:  her  flag  consists  of  red  and  white 
stripes,  and  white  stars  on  a  blue  ground. 

(5)  Slavery. 

(6)  The  Greek  Slave :  generally  considered  the  most 
beautiful  piece  of  sculpture  in  the  whole  Exhibition.  It 
is  the  work  of  an  American,  Hiram  Powers.  [Main  Avenue 
East,  America,  522.]  Copies  in  plaster  have  already  be- 
come common  in  our  streets,  and  will  carry  a  profound 
teaching  into  a  hundred  homes.  It  is  remarkable  that  a 
statue  of  a  stave  should  have  been  the  most  interesting 
object  produced  by  America. 
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E'en  the  cold  marble,  yielding  to  the  spell, 
Warms  into  life,  while  sighs  the  bosom  swell ! 
Such  is  thy  Freedom,  groaning  in  her  chains  j 
Cries  rise  for  Liberty,  wrung  forth  by  pains  ; 
JHd  her  go  free  !  then  shall  her  beauty  shine, 
And   a   world's   thanks   shall  gather   round   her 

shrine: 
Utter  the  word — casting  thy  bonds  away — 
Soar  like  thine  eagle  to  the  eye  of  day  !  (7) 

There  Asia  gorgeous — whose  banks  overflow 
"With  teeming  millions — lifts  her  jewell'd  brow  ;  (8) 
Hcr's  are  the  turbans  and  the  changeless  arts, 
The  gold  and  crimson  trappings  of  her  marts. 
China  and  India,  ancient  in  their  lore, 
Antique  in  fabrics,  forth  their  riches  pour; 
And,  clad  in  vestments  stiff  with  gems  and  gold, 
Their  fabled  stores  of  treasured  wealth  unfold. 

To  her,  dark  Afric'  offers  out  her  hand, 
And  bears  the  produce  of  her  arid  land;  (9) 
Egypt  recalls  the  stores  of  ancient  days, 
And  ears  of  plenty  in  her  locks  displays. 
Hides,  spears,  apparel,  hither  Tunis  bears,  (10) 
And  his  rude  tent  the  mountain  wand'rer  rears; 
Huge  tusks  of  ivory  bespeak  her  spoil,  (11) 
And  mingle  with  the  products  of  the  soil. 

The  throne   of  empires  —  Europe   leads  her 
hosts,  (12) 
And  for  the  mission  animates  her  coasts; 
Not  to  the  horrors  of  a  battle  plain, 
Or  to  perpetuate  a  tyrant's  reign  : 
Beauteous  her  feet,  as  on  the  hills  she  stands, 
And  holds  the  olive-branch  to  waiting  lands. 
As  yon  bold  Amazon's  descending  dart,  (13) 
With  certain  aim  shall  pierce  the  savage  heart — 
So,  should  Oppression  Progress'  march  appal, 
liy  Virtue's  stroke  all  Tyranny  shall  fall ! 

(7)  One  of  the  national  emblems  of  America  is  the 
eagle. 

(8)  Persia  contributed  but  comparatively  a  feAV 
articles,  consisting  chiefly  of  silks,  bead-dresses  in  gold 
and  velvet,  scented  woods,  carpets,  and  pipes.  China  ex- 
hibited colours,  materials  for  the  manufacture  of  porcelain, 
teas,  embroidered  dresses,  paintings  on  rice  paper,  japan- 
ned ware,  and  a  variety  of  articles  exhibiting  the  patience 
and  ingenuity  of  the  inhabitants  of  the  "  Celestial  Em- 
pire." India  contributed,  through  our  powerful  East  India 
Company,  a  great  variety  of  articles;  among  which  may  be 
enumerated  iron,  and  iron  ore,  steel,  chrome,  saltpetre,  a 
magnificent  display  of  various  metals  and  jewels,  coal  of 
\arious  kinds,  elephants'  trappings,  brocades,  velvets  and 
rich  silks,  vegetable  and  mineral  substances  of  great  repu- 
tation in  medicine,  and  a  variety  of  substances  used  as 
food,  condiments,  &c.  The  substances  which  supply  us 
with  dyes  and  colours,  and  curiosities  in  Natural  History 
also  were  exhibited,  with  a  great  variety  of  implements  of 
warfare,  and  manufactures.  This  department  was  con- 
sidered a  proof  of  the  benefit  which  the  people  of  the  East 
have  derived  from  British  intercourse. 

(9)  Among  the  articles  exhibited  from  Egypt  were 
wheat,  alabaster,  dates,  rice,  sugar,  olives,  scents,  textile 
fabrics  of  cotton  and  silk,  rich  gold  embroidery,  buffalo 
skins,  a  variety  of  saddles,  veils,  silver  vessels,  and  military 
implements. 

(10)  Tunis  exhibited  blankets,  mantles  of  silk,  turbans, 
carpets  for  divans,  mineralogical  specimens,  magnificent 
saddles  and  leathern  bags,  lion  and  leopard  skins,  dried 
fruits,  &c.    An  Arab  tent  was  an  interesting  object. 

(11)  From  the  Cape  of  Good  Hope  were  exhibited 
goat  skins,  ostrich  feathers,  various  woods,  medicinal  herbs 
and  drugs  ;  among  the  elephants'  tusks  were  two  weighing 
103  lbs.  and  97  lbs.  respectively. 

(12)  '-The  throne  of  Empires."  Most  of  the  great 
empires  of  the  world,  as  those  of  Cresar,  Constantine,  Fer- 
dinand, and  Cromwell,  have  had  their  seats  in  Europe. 

(13)  "Bold  Amazon."  The  group  representing  an 
Amazon  on  horseback  attacked  by  a  tiger;  modelled  by 
Proiessor  A.  Kiss,  and  cast  in  zinc  and  bronzed  by  M. 
Geiss,  of  Berlin.    [Main  Avenue  East,  279.] 


Oh  may  its  voice,  in  tones  of  potency, 
The  wrongs  of  Italy,  speak,  France,  to  thee.  (14) 
Think  of  thy  struggles,  when  the  galling  chain 
Tortured  thy  soul,  and  swell'd  in  every  vein : 
Achieve  their  freedom  from  the  priestly  rod — 
The  people's  voice  shall  prove  the  voice  of  God !  (15) 
Another  nation — noble  Hungary — 
Cradle  of  heroes,  sends  a  wailing  cry  :  (16) 
Austria!  to  thee  she  stretches  forth  her  hands, 
And  asks  a  favour,  what  her  right  demands  ; 
Great  dost  thou  show  thyself  in  skill  and  art,  (17) 
Thy  greatness  crown — her  liberty  impart! 

Vast  was  the  honour,  Britain,  placed  on  thee, 
That  of  the  kingdoms  thou  shouldst  chosen  be, 
To  have  entrusted  doctrines  so  sublime, 
Which  thou  shouldst  publish  unto  every  clime : 
Thou  read'st  the  motto  which  God  has  display'd — 
41  I  of  one  blood  have  all  the  nations  made  :  " 
And  as  thy  faith  unfurl'd  the  flag  on  high, 
That  all  the  earth  beneath  its  folds  might  fly, 
This  structure  thou  didst  raise,  and  hither  brought 
The  finest  fabrics  which  thine  hands  had  wrought: 
Here  Ceres,  too,  her  implements  had  borne;  (18) 
While  choicest  Sculpture  did  thy  courts  adorn; 
Here  glass  and  tapestry,  in  rich  design,  (19) 
Mingled  with  lustrous  products  of  the  mine. 
Here  Science  came,  her  optic  tubes  t'unveil, 
And  lend  thee  power  the  starry  heights  to  scale;  (20) 
Her  latest  wonders  placed  within  thine  hand, 
And  put  the  sunbeam  under  thy  command.  (21) 

We  stand  beneath  its  dome,  and  as  we  gaze, 
Bathed  in  the  glories  of  the  streaming  rays 
Which  cast  their  halo  round  its  crystal  fount,  (22) 
And  gild  the  branches  which  majestic  mount  (2.5; 
Their  arms  to  heaven — we  seem  to  see  the  dawn, 
And  hear  the  herald  of  the  bursting  morn  : 
The  symbols  of  the  past  are  here,  and  they  (24) 
Glimmer  like  night-lamps  in  the  blaze  of  day, 
The  hieroglyphics  of  a  bygone  age, 
Which  serve  to  illustrate  historic  page: 
These  mingle  with  the  present,  and  these  aisles, 
Joyous  and  animated  with  the  smiles 
Of  coming  time,  resound  with  prophecy, 
And  speak  the  wonders  of  the  yet  to  be.    [pour — 
Forth  from  these  courts  the  rolling  stream  shall 
The  reign  of  Peace  proclaim  on  every  shore — 
To  every  land  the  power  of  Truth  extend, 
And  Art  and  Science  in  its  service  blend  ! 

(14)  The  troops  of  France  were  introduced  to  quell 
the  popular  movement  against  the  oj)pressions  of  the  Papal 
Government. 

(15)  "  Vox  populi :  vox  Dei." 

(16)  The  Hungarians,  deprived  of  their  ancient  rights 
by  the  Itussians  and  Austrians  in  1849-50. 

(17)  The  Austrian  Sculpture  Room  was  one  of  the 
greatest  attractions ;  the  veiled  Vestal,  the  Ishmael,  and  the 
Head  of  Christ,  in  marble,  have  excited  much  admiration.. 
The  first  is  rather  a  curiosity  than  a  work  of  high  art. 

(18)  The  collection  of  agricultural  implements  was 
most  extensive.  [Class  9,  ground  floor,  south  side  of 
main  avenue.] 

(19)  The  Sculpture  Room  contained  many  exceed-, 
ingly  beautiful  specimens  of  British  art;  on  the  south  of 
the  West  avenue.  Tapestry,  class  19;  central  south  gallery. 
Glass  in  different  varieties  of  manufacture— painted,  en- 
graved, silvered,  and  coloured,  in  numerous  forms— Class 
24,  central  north  gallery. 

(20)  In  the  main  avenue  west,  stood  a  fine  astro- 
nomical telescope  by  A.  Ross;  the  tube  was  20  feet  long, 
and  the  object  glass,  a  lens  1  foot  in  diameter. 

(21)  An  allusion  to  the  Daguerreotype,  Calotype, 
Talbotype,  and  other  sun  pictures. 

(22)  Osier's  fountain,  constructed  of  four  tons  of 
flint  giass,  being,  from  its  central  position,  a  most  promi- 
nent object. 

(23)  The  elm  enclosed  in  the  building. 

(24)  The  Mediaeval  Court— Archaeological  curiosities. 
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Solutions  to  Questions  on  p.  150. 
45.  Let  —  be  the  fraction  ;  then  in  expressing  it  as  a  decimal,  we  obtain  a  new  digit 

in  the  quotient  of  the  decimal  part  by  annexing  a  cypher  to  the  remainder  at  any  stage  of 
the  process,  (which  is  equivalent  to  multiplying  the  remainder  by  10,)  and  then  dividing 
by  the  denominator.  The  new  remainder  we  again  multiply  by  10,  and  proceed  as 
before.  It  is  very  evident,  however,  that  these  successive  multiplications  of  the 
remainder  are  simply  a  matter  of  convenience,  and  that  if,  to  any  particular  remainder, 
we  were  to  annex  two,  three,  or  more  cyphers,  instead  of  one,  (that  is,  if  we  were  to  mul- 
tiply by  100,  1000,  &c,  instead  of  by  10,)  the  two,  three,  or  more  figures  which  would 
arise  in  the  quotient  from  the  division  of  this  increased  remainder  by  the  denominator 
which  we  are  employing  as  the  divisor,  would  be  the  same  as  those  which  would  be 
obtained  in  the  usual  way,  and  that  the  remainder  would  be  identical  with  that  arising 
from  the  successive  division  of  two,  three,  or  more  remainders,  each  multiplied  by  10. 
In  fact,  this  observation,  considered  with  reference  to  the  process  of  division,  is  nothing 
more  than  a  truism ;  but  it  may  nevertheless  be  of  use  to  some  of  our  readers,  when  they 
peruse  the  following  proof  of  the  property  enumerated  in  the  question. 

Let  us  take  the  most  favourable  case  which  can  occur,  which  is,  when  the  remaindei 
is  the  largest  possible,  viz,,  only  less  by  unity  than  the  divisor.  As  the  latter  in  the 
present  instance  is  a,  the  former  will  be 

a  — 1. 

If  we  multiply  this  by  1000,  we  get 

1000a  —  1000, 

and  the  figures  in  the  quotient,  corresponding  to  the  division  of  the  multiplied  remainder 
by  the  denominator  a,  will  evidently  be  those  of  the  greatest  whole  number  which  is 
contained  in 

1000a—  1000. 


a 

Now  this  number,  whatever  it  is,  is  less  than  999,  as  will  be  seen  immediately  if 
we  attempt  to  subtract  999  from  the  above  expression.     In  fact 

1000a  —  1000  1000a  —  1000  —  999a, 

999  =z  — ■ 

a  a 

a  —  10C0, 


which  is  a  negative  quantity,  since  a  is  supposed  to  be  less  than  1000.  Hence  it  is 
proved,  that  in  the  most  favourable  case  there  cannot  be  more  than  two  consecutive 
nine    in  the  decimal  part  of  a  fraction. 

It  will  appear,  on  a  little  consideration,  that  the  property  we  have  proved  admits  of 
a  generalization,  as  follows: — "  If  a  fraction,  whose  denominator  is  less  than  10n,  be 
reduced  to  a  decimal,  there  will  not  be  more  than  n —  1  consecutive  nines  in  its  decimal 
part,"  which  may  be  demonstrated  in  a  manner  precisely  similar  to  the  above. 
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46.  Let  x  =  the  number  of  pence  possessed  by  the  elder; 
And  6y  =  his  number  of  marbles. 
Then  x  —  8  =  the  money  of  younger  (in  pence) ; 
And  6  (y  +  1)  =  his  number  of  marbles. 
Also,  since  the  marbles  are  sold  at  the  rate  of  6  a  penny, 

y  _|-  (y  -}-  i)t  or  1y  -f*  1  =  the  value  of  the  marbles  in  pence. 
Hence  we  have  the  equation, 

x  +  x  —  8  +  2y  +  1  =50, 

or,  2x  +  2y  =  57 (1.) 

Again,  after  the  exchange  of  money  and  marbles, 

3 

■ —  x  -4-  1  =  the  elder's  money  in  pence, 
4 


6y  -f-  2  (y  +  1)  —  2  zz  his  marbles ; 


.  \  by  question, 

3                   6y  +  2  (y  +  1)  —  2 
T*+l  +  gJ    i =25 (2.) 

From  (2)  we  have  by  reducing, 

3  4y 

,\     9x  +  16?/zz:288. 
But  16*  +  16y  =  456  from  (1); 


.  • .  by  subtraction, 
and  from  (1), 


7x=  168 

s  =  24  : 


6y=  171  —  6*=  171  —  144, 

C5    27; 

. '.  the  elder  had  27  marbles  and  24  pence,  while  the  other  had  33  marbles  and 
16  pence. 


QUESTIONS   FOR   SOLUTION. 

50.  If  gold  can  be  beaten  out  so  thin  that  a  grain  will  form  a  leaf  of  56  square 
inches,  how  many  of  these  leaves  will  form  an  inch  thick,  the  weight  of  a  cubic  foot  of 
gold  being  lOcwt.  95  lbs.— {Sen.  Ho.  1847.) 

51.  If  a  conic  section  be  inscribed  in  a  quadrilateral,  the  opposite  sides  of  which  are 
produced  to  meet,  prove  that  any  straight  line  in  the  figure  is  divided  harmonically  by 
its  intersections  with  the  other  lines,  and  its  point  of  contact  with  the  curve. 

52.  The  other  day  I  invited  some  friends  to  spend  the  evening  with  me.  All  came 
except  Mr.  and  Mrs.  Brown  and  their  daughter;  and  there  were  present,  including 
\iiyself,  three  gentlemen  to  every  four  ladies.  Mr.  Jones,  an  old  bachelor  friend,  was 
the  first  to  leave ;  and  soon  afterwards  Mrs.  Robinson  and  her  husband  bade  me  good 
evening,  taking  with  them  that  amiable  girl,  their  niece,  Amelia  Briggs.  I  then  noticed 
that  there  were  present  two  gentlemen  to  every  three  ladies.  How  many  ladies  and  how 
many  gentlemen  did  I  invite  on  the  occasion  ? 
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159— Longfellow.  P.— The  poet  Longfellow  is  still 
living.  He  resides  in  the  United  States;  but  we  do  not 
know  his  address. 

160— Genius.  R.  P.— Those  who  are  of  a  slow  genius 
usually  excel  in  memory,  while  those  who  are  of  a  rapid 
genius  excel  in  reminiscence ;  for  memory  and  reminis- 
cence differ — man  has  both ;  animals  only  the  former. 

161—  Kitchen  Boiler.  P. — An  iron  boiler,  such  as  that 
connected  with  a  kitchen  range,  may  burst  from  either  of 
two  causes — 1st,  it  may  burst  from  the  vapour  of  the  water 
having  no  outlet— 2nd,  its  sides  may  break  from  unequal 
expansion  of  their  substance. 

XG2—L)uguerrotype,  Photography,  &c.  A  Manual  has 
just  been  published  by  Mr.  Hunt. — For  information  on 
the  use  of  the  iodide  of  collodion,  apply  to  Mr.  William 
Jackson,  Lancaster,  enclosing  a  stamped  envelope  for 
reply. 

1 63— Historical  Anecdote.  N.  L.— The  coronation  of 
Queen  Mary  took  place  on  the  first  of  October,  1533.  It 
was  said  "  to  be  done  royally."  In  the  church  Elizabeth 
whispered  to  Noailles  that  the  crown  in  her  hand  was  very 
heavy.  "Be  patient,"  he  said,  "it  will  seem  lighter  when 
it  is  on  your  own  head." 

1 64:"—  Quotation.  B.  B.— "  Where  the  lion's  skin  falls 
short,  it  must  be  eked  out  with  the  fox's,"  is  a  proverb 
attributed  to  Lysander.  It  is  intended  to  signify,  that 
when  force  fails,  stratagem  should  be  tried.  It  is  said  to 
have  been  a  favourite  maxim  of  Cardinal  Richelieu. 

1 65— St-  -Pawn's.  C.  It.— There  used  to  be  a  market  of 
tierbs  in  St.  Paul's  church-yard,  which  was  paved  with 
the  ruins  of  the  chapter-house  and  cloister.  Paternoster 
Row  was  afterwards  built  upon  the  site.  Hence  the  allu- 
sion in  Dugdale's  Works,  1057. 

IQQ—Thoth.    W.  B.  T.— Thoth  is  the  name  of  the 

irst  day  of  the  Abyssinian  fixed  month — Mascaram.   They 

late  the  creation  of  the  world  from  this  day  in  the  year 

7343,  corresponding  to  the  eleventh  of  September,  1851— 

regorian  time. 

167— Australia.    P.  N.— It  happened  that  the  Portu- 

ese  navigators  arrived  at  the  Moluccas,  and  that  Ferdi- 

ndo  de  Magalhaens,  after  opening  an  entrance  to  the 

acific  by  the  strait  which  is  named  after  him,  sailed  round 

e  globe,  and  discovered  the  Philippines  at  the  same 

iraej  but  we  have  no  reason  to  believe  that  the  expedi- 

ion  touched  upon  any  part  of  the  great  continent  of 

)ceania.    About  the  beginning  of  the  seventeenth  cen- 

ury,  Pedro  Fernando  de  Q,uiros  saw  the  coast  of  Austra- 

but  was  ignorant  that  it  was  a  great  continent.     In 

larch,  160G,the  Dutch  discovered  the  shores  of  Australia, 

ut  did  not  immediately  pursue  the  discovery  further. 

fter  this  time,  however,  more  than  half  of  the  coast  was 

iscovered  by  the  Dutch  navigators.     Captain  Cook  was 

le  first  English  navigator  who  discovered  the  coast  on 

le  east  side.     After  the  establishment  of  the  English 

ilony  in  New  South  Wales,  the  coasts  which  had  remained 

ndiscovered  were  explored.     It  was  not  till  1813  that  any 

rccessful  attempt  to  explore  the  interior  was  made. 

163—  White  Violet.    O.  B.— It  is  not  uncommon  to 

nd  this   odour-bearing    plant    blooming  twice  a-year. 

aeon  remarks,  "That  which,  above  all  others,  yields  the 

veetest  smell  in  the  air  is  the  violet,  especially  the  white 

uble  violet,  which  comes  twice  a-year,  about  the  middle  of 

aril,  and  about  Bartholomew  tide."     The  same  fact  is 

.uded  to  by  many  writers.  .  It  has  been  the  favourite  of 

>ets,  ancient  and  modern ;    and  we  have  an  indistinct 

ea  that  we  remember  an  allusion  to  it  in  Homer.    Virgil 

entions  it  in  his  Eclogues — 

"  Pallentes  violas  et  summa  papavera  carpens." 
d  we  learn  that  it  was  considered  the  emblem  of  hapless 
Ve.    Horace  writes  in  his  Odes — 

"Nee  tinctus  viola  pallor  amantium." 
some  of  our  old  poets  it  is  spoken  of  as  an  emblem  of 
thfulness,  probably  from  the  very  circumstance  that  it 
onis  with  equal  beauty  in  the  prospect  of  summer  or  of 
nter.    An  old  sonnet— the  author  of  which  we  have  for- 
tten— bearing  date  in  our  note-book  1584,  writes — 
"  Violet  is  for  faithful nesse, 
Which  in  me  shall  abyde  ; 
Hoping,  likewise,  that  from  yre  heart 
You  will  not  lette  it  slide." 
;  need  not  quote  Shakspere's  beautiful  allusion  in  the 
m:nter,s  Tale,  Twelfth  Night,  &c.    The  pansy,  or  hearts- 
e,  is  a  species  of  violet.     Nearlv  all  the  tribe  have 
etic  properties ;  hence  the  use  of  syrup  of  violets  as  a 
igh  medicine. 
69— Natural  History.    W.  T.  T.— The  tongue  of  the 
iming-bird  is  used  like  that  of  the  bee   for    sipping 
ey.    It  is  darted  out  like  that  of  the  wood-pecker,  by  a 


sudden  action  of  the  os-hyoides,  a  bone  situate  at  the  bass 
of  the  tongue.  The  tongue  is  composed  of  two  muscular 
cylinders,  side  by  side,  unitedby  fibrous  tissue— as  the  two 
barrels  of  a  double-barrelled  gun  are  so.dered  to  each 
other;  being,  however,  separate  at  the  point,  where  they 
are  formed  into  a  spatula,  or  little  spoon.  A  skeleton  of 
the  humming-bird  may  be  seen  in  the  museum  of  the 
College  of  Surgeons.  The  humming-birds  were  first  made 
known  by  the  Spaniards,  being  restricted  to  the  New 
World.  They  were  great  favourites  with  the  ancient  Mex- 
icans. A  very  interesting  account  of  these  beautiful  crea- 
tures is  to  be  found  in  Mr.  Bullock's  Six  Months  i)i 
Mexico,  published  about  1824.  There  is  great  probability 
that  they  may  be  naturalised  in  England,  unless  that  per- 
nicious habit  of  destruction  which  is  exterminating  the 
exquisite  king-fisher  discourages  the  importation.  Cap- 
tain Lyon  relates  in  his  journal,  that  he  kept  a  humming- 
bird, for  nearly  a  month,  on  sugar  and  water  slightly 
impregnated  with  saffron.  It  eagerly  sucked  the  mixture 
from  a  small  quill;  and  the  Captain  adds,  that  he  is  sure, 
wih  a  constant  attention,  these  little  creatures  might  be 
kept  for  a  long  time.  Before  the  introduction  of  steam 
navigation,  two  of  the  species  were  actually  brought  to 
England,  but  died,  probably  from  the  effects  of  the  voyage, 
during  which  they  were  confined,  and  could  not  be  sup- 
plied with  fresh  honey  from  flowers. 

1  JO— School  Books.  R.  W.  B.  (the  head  master  of  a 
large  proprietary  school)  writes  thus: — "  May  I  be  per- 
mitted to  call  the  attention  of  such  of  your  readers  as  may 
be  engaged  in  the  responsible  office  of  superintending  the 
education  of  the  young,  to  the  importance  of  making  a 
careful  and  judicious  selection  of  Class  Books.  Many 
old  school-books,  in  Classical  Literature,  History,  and 
Arithmetic,  which  every  scholar  knows  to  be  miserably 
inaccurate  and  defective,  are  still  in  use  in  numerous 
schools,  while  modern  works  on  the  same  subjects,  and  of 
the  highest  possible  character  for  scholarship  and  accu- 
racy, are,  it  would  seem,  almost  unknown.  The  following 
books  need  only  to  be  seen  and  compared  with  those  to 
which  I  allude,  to  be  immediately  adopted  by  every  school- 
master who  really  wishes  to  give  his  pupils  the  best  edu- 
cation in  his  power. 
Arnold's  Greek  Composition,  3  parts. 
Arnold's  Latin  Composition,  3  parts. 
Arnold's  Latin  Verse. 

Bosworth's  Eton  Greek  Grammar;  or,  in  lieu  of  it, 
Donaldson's  Larger  Greek  Grammar. 
Donaldson's  New   Cratylus,    (for    more    advanced  stu- 
dents.) 
Liddell  and  Scott's  Greek  Lexicon.     (The  larger  for  the 

upper  classes.) 
Keighcley's  Histories  of  Greece  and  Rome;  or, 
Schmitz's  Histories  of  Greece  and  Rome. 
Smith's  Greek  and  Roman  Antiquities. 
Smith's  Dictionary  of  Greek  and  Roman  Biography  and 

Mythology;  in  1  vol. 
Yonge's  (or  Giles's)  English-Greek  Lexicon  for  Greek 

Composition. 
Riddle  and  Arnold's  English-Latin  Lexicon,  for  Lati:i 

Composition, 
De  Morgan's  Elements  of  Arithmetic. 
Were  these  works  generally  adopted,  a  complaint,  which 
1  have  frequently  heard  made  by  some  of  the'first  scholars 
in  this  country,  •  That  what  they  had  learned  at  school  had 
to  be  laboriously  unlearned  in  after-life,'  would  not  be 
often  repeated  again." 

171  —  Torture.  W.  W.— The  infliction  of  bodily  pain 
was  formerly  applied  in  accordance  with  the  law  of  most 
civilised  countries,  to  obtain  judicial  truth  from  unwilling 
witnesses.  The  Athenians  practised  it  towards  slaves 
and  freemen,  and  it  prevailed  as  a  custom  in  the  earlv 
periods  of  Roman  History.  It  was  fully  established  as  a 
legal  enactment  under  the  Roman  Emperors.  It  is  re- 
markable, considering  the  extent  to  which  the  practice  of 
torture  was  carried  by  the  Inquisition,  that  according  to 
the  principles  and  early  practice  of  the  canon  law  ali 
severities  of  criminal  justice  were  prohibited,  and  their 
inflictors  censured  severely;  previous  to  the  thirteenth 
century,  indeed,  there  is  no  trace  of  the  permission  of 
torture  in  the  canon  law,  the  first  trace  of  anything  of  the 
kind  being  found  in  a  decree  of  Innocent  IV.,  in  1252.  An 
instance  of  the  application  of  torture  under  the  ecclesias- 
tical law  first  took  place  in  England  in  1310;  [Rymer's 
Faedera,  tome  iii.,  pp.  228-232.]  Judicial  torture  formed  a 
part  of  all  the  legal  systems  in  Europe  which  adopted  the 
Roman  law.  The  last  case  of  the  use  of  torture  recorded 
in  England  occurred  in  1640.  The  warrant  still  exists.  It 
was  discontinued  during  the  Commonwealth,  and  was 
never  resumed.    In  1G28,  torture  was  declared  illegal,  in 
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the  ca::e  of  Felt^n.  The  different  modes  of  applying  tor- 
ture were  as  v«.liou«*  as  tlie  means  of  inflicting  bodily 
pain.  Of  the  more  ancient  instruments  we  know  nothing. 
The  rack,  which  was  common  throughout  Europe,  was  a 
large  frame,  ir  shape  somewhat  resembling  a  mangle, 
upon  which  the  examinant  was  stretched  and  bound  ; 
cords  were  then  attached  to  his  extremities,  and  by  a 
lever  and  pulleys  gradually  strained,  till,  when  carried  to 
its  utmost  severity,  the  operation  dislocated  the  joints  of 
the  wrists  and  ankles.  The  most  dreaded  instrument  was 
the  "  scavenger's  daughter,"  so  called  by  a  popular  cor- 
ruption of  "  Skevington's  daughter;"  the  inventor  being 
Sir  Win.  Skevington;  [See  Journals  of  the  House  of 
Commons,  May  14,  1601.]  This  very  instrument  is,  we 
believe,  still  in  existence  in  the  Tower.  The  "  boots  " 
were  an  instrument  peculiarly  Scotch ;  the  toiture  was 
applied  by  driving  in  Wedges  with  a  hammer  between  the 
flesh  and  iron  rings,  drawn  tightly  upon  the  leg.-.  The 
use  of  torture  was  abolished  in  Scotland  in  1708.  A 
curious  defence  of  the  law  of  torture  will  be  found  in 
Wiseman's  Law  of  Laws. 

X^^—rrinting.  11.  A.  B.— This  art  was  practised  in 
China  before  it  was  known  in  Europe.  The  Romans  used 
moveable  stereotypes  to  stamp  their  pottery,  but  never 
caught  the  idea  of  applying  the  same  machinery  to  the 
multiplication  of  literary  works.  The  Chinese  and  the 
early  European  inventors,  or  imitators,  used  only  one  side 
of  the  leaf;  and  a  volume,  printed  at  Canton,  lies  near  us, 
showing  that  the  printers  of  the  Celestial  Empire  still 
persevere  in  primitive  usage.  The  paper  is,  however, 
very  thin,  and  unfit  to  receive  ink  on  both  sides.  The 
blocks  of  the  moveable  letters  were  first,  made  of  soft  wood ; 
but  the  experience  of  frequent  breakage,  suggested  casting 
them  in  metal.  Each  letter  is  a  separate  piece  of  type. 
The  modern  stereotype  consists  of  entire  pages;  a  plaster 
of  Paris  matrix  being  cast  from  the  face  of  the  type,  and 
then  a  sheet  of  metal  cast  from  the  plaster  mould.  In  the 
old  works  of  typographers,  it  was  customary  for  the 
printers,  when  they  wished  their  works  to  be  curious,  to 
omit  the  initial  letters,  which  were  "illuminated"  by 
hand;  our  carved  initial  letters  were  hence  derived.  Mr. 
Strutt's  Dictionary  of  Engravers,  and  the  old  editions  of 
The  Poor  Man's  Bible,  are  some  curious  specimens  of  rough 
carving  of  capitals.  We  remember  having  seen  them  some 
years  ago,  in  the  Bodleian  Library  in  Oxford.  Printing 
was  gradually  practised  throughout  Europe  from  the  year 
1440  to  1500.  Caxton  and  Wynkyn  de  Worde  were  our 
earliest  printers :  the  former  was  a  wealthy  merchant  who, 
in  1464,  being  sent  by  Edward  IV.  to  negociate  a  treaty 
with  the  Duke  of  Burgundy,  returned  to  his  country  with 
this  invaluable  art.  The  tradition  of  "the  Devil  and 
Doctor  Faustus,"  is  said  to  have  arisen  from  the  myste- 
rious manner  in  which  the  Bibles  printed  by  Faust  made 
their  appearance.  Information  was  given  in  to  the  ma- 
gistrates against  him,  as  a  magician.  The  red  ink  of  his 
books  was  said  to  be  his  blood;  and  the  unfortunate  print- 
er was  solemnly  adjudged  to  be  in  league  with  the  internals, 
—  and  he  would  have  been  burned,  had  he  not  revealed  his 
art  to  the  Parliament  of  Paris.  It  then  "  became  the 
glory  of  the  learned  to  be  correctors  of  the  press  to  emi- 
nent printers."  Ptobert  Stephens,  one  of  the  early  printers, 
hung  up  his  proofs  in  public  places,  and  recompensed  any 
person  who  discovered  an  error;  and,  like  the  fellows  of 
his  craft,  had  the  ambition  and  the  talent  to  be  a  literary 
man.  Neither  our  publishers,  nor  our  printers,  in  these 
days,  are  able  to  form  critical  decisions — but  usually  em- 
ploy literary  men,  who  read  and  pass  their  hired  opinion. 

173— Gunpowder  Plot— November.  F.,  W.  T.,  Sec- 
There  is  no  doubt  that  it  has  always  been  a  favourite  trick 
of  diplomatists,  and  the  advocates  of  despotism,  to  invent 
conspiracies  or  foster  rebellion,  that  they  may  have  the 
credit  of  discovering  the  former,  and  use  the  latter  as  an 
excuse  for  the  exercise  of  military  force,  and  the  extension 
of  political  power.  We  have  seen  instances  of  this  in  our 
own  time  in  this  country;  and  the  recent  exposures  of 
Neapolitan  and  Gallic  policy  show,  that  the  plan  has  not 
lost  its  attractions  for  those  in  power.  But  because  we 
admit  this,  we  must  not  hastily  jump  to  the  conclusion 
that  the  "  Gunpowder  Plot "  was  an  invention  of  the  politi- 
cians of  the  time.  That  it  may  have  been  fostered  and 
afterwaids  exaggerated,  is  not  unlikely.  The  question 
really  at  issue  is  not  whether  a  certain  Guy  Fawkes  took  a 
cellar  and  placed  gunpowder  therein,  but  whether  the 
Roman  Catholics,  as  a  body,  were  the  instigators  or  accom- 
plices. The  question  is  argued  with  great  force  of  au- 
thority, and  copious  references  to  authentic  documents,  in 
Lingard's  History  of  England.  We  cannot  sympathise 
with  the  advocates  or  consumers  of  fire-works  on  the 
occasion,  because  we  think  it  tends  to  perpetuate  a,  spirit 
of  discord,  which  cannot  benefit  the  party  whrae  te:vts 


are  right,   or  tend  to  the  conversion  of  those  who  r.re 
wrong.    Persecution,  even  of  the  mildest  kind,  can  never 
alter  a  conviction;  yet  nearly  every  sect  has  practiced  it 
with  more  or  less  blindness.    Can  it  be  supposed,  that  the 
infliction  of  the  heaviest  punishment  could  make  any  one 
who  had  examined  the  question  believe,  that  three  ang  es 
of  a  triangle  are  not  equal  to  two  right  angles?     It  is 
somewhat  remarkable,  in  connexion  with  this  subject,  that 
the  date  of  Catiline's  conspiracy  to  fire  the  capital,  and 
murder  the  senate  and  principal  citizens,  is  fixed  on  the 
sixth  of  November,  b.c.  63,  and,  consequently,  that  the 
anniversary  of  the  Roman  fire-plot  is  on  the  following  day 
to  the  English  one.    The  Jews  celebrate  on  this  day  the 
burning  of  the  book  of  Jeremiah   by   King  Jehoiakim, 
B.C.  606.    There  seems  a  propensity  for  burning  and  vio- 
lence at  this  particular  portion  of  the  year.    On  the  fourth 
of  November,  Suwarrow  burned  and  massacred  the  inhabi- 
tants of  Warsaw  in  1794,  and  Stanislaus  of  Poland  was 
abducted  by  forty  Catholic  conspirators,  1771.     On  the 
fiist,  10,511  Jews  were  banished  from  England  in  1290, 
and  robbed  of  all  their  property  ;  and  on  the  same  day  was 
the  great  auto-da-fe  in  Madrid,  1755.     On  the  thirteenth  is 
the  anniversary  of  tlie  massacre  of  the  Danes  in  England, 
1003;  and  records  of  earthquakes  are  plentifully  scattered 
over  the  calendar  of  this  month.    The  man  who  fired  the 
whole  of  Christendom  was  born  on  the  tenth,  1483;  and 
Mahomet,  who  lighted  up  new  enthusiasm  in  the  east,  on 
the  same  day,  570.    A  new  star  was  seen  by  Tycho  Brahe 
to  burst  forth  like  a  world  on  fire  in  the  constellation  of 
Cassiopseia  on  the  eleventh  of  the  same  month,   1572; 
and  that  day  is  celebrated  for  the  appearance  of  meteors. 
174— Life  Assurance.    J.  N. — We  know  of  no  forcible 
objections  to  the  adoption  of  the  principle  of  Life  As- 
surance.     The  average   length  of  human  life  has   been 
ascertained,  and  certain  laws  are  distinctly  indicated  with 
reference  to  periods  of  sickness  and  the  probabilities  of 
death.     If  a  superintending  Providence  be  admitted,  it 
follows  that  those  laws  are  not  only  under  His  supervison, 
but  had  their  origin  from  Him  ;  and  that  it  is  our  duty  to 
study  them  and  use  the  knowledge  according  to  the  reason 
which  has  been  given  to  us.  If  we  knew  by  some  infallible 
signs  that  there  would  be  a  failure  in  the  crops  of  wheat 
or  pot atce-s  next  year,  should  we  not  provide  against  the 
suffering  which  would  otherwise  arise  ?      Now,   of  ten 
thousand  persons  it  is  known  infallibly  that  a  certain 
number  will  die  next  year,  and  lhat  those  who  are  de- 
pendent upon  the  deceased  will  suffer  privations  more  or 
less  severe  ;  and  with  that  prudence  which  prevails  among 
life  assurers,  they  mutually  agree  that  they  will  pay  into 
a  common  fund  certain  amounts  which  shall,  to  a  certain 
extent,  compensate  the  families  of  those  whose  "  bread- 
winners "  may  be  removed  by  death.   The  assurers  cannot 
foretell  which  of  them  may  fall,  and  therefore  there  is  an 
assurance  given  to  all.    The  objection  commonly  raised 
by  inconsiderate  persons  is  a  very  futile  one,  viz.,  that  it 
is  better  to  invest  the  money  in  business  than  in  a  pelicy 
of  Life  Assurance.    The  question  simply  is,  whether  a 
man  is  justified  in  trusting  the  comfort  of  his  family  to  a 
chance,  however  favourable.   Life  is  at  all  times  uncertain ; 
business  has  its  unfavourable  probabilities  as  well  as  its 
advantages;  but  the  provision  of  Life  Assurance  renders 
a  provision  certain.     The  objectors  illogically  weigh  a 
favourable  probability  against  a  positive  certainty.    The 
welfare  of  a  wife  or  children  ought  not  to  be  risked  upon 
the  former  when  it  can  be  avoided,  and  life  assurance  is 
now  within  the  reach  of  all  classes.     Moreover,  the  diffi- 
culties which  formerly  were  in  the  way  have  been  removed, 
for  provisions  are  made  against  the  lapsing  of  policies  from 
inability  to  pay  the  premiums,  and  parties  may  insure  for 
sums  as  low  as  five  pounds.     Weekly,  monthly,  or  quar- 
terly payments  are  also  received.    By  a  weekly  payment 
of  one  shilling  a  person  aged  twenty  may  assure  149/.  3s. ; 
if  thirty  years  of   age,   a  similar   payment   will  assure 
118/.  Is. ;  if  forty  years  of  age,  89/.  Is.    A  shilling  a  week, 
paid  by  a  man  aged  twenty,  will  secure  to  him  at  sixty  years 
about  24/.  a  year  for  the  rest  of  his  life.    Another  form  of 
life  assurance   is  called  the  "deposit,  or  accumulative 
system."     Thus,  a  person  aged  twenty,  on  payment  of 
3/.  9s.  9c/.,  will  receive  a  policy  assuring  10/.  at  death,  on 
which  policy  no  further  payment  is  required,  and  after  the 
first  year  may  receive  back  3/.  S«.  8c/.,  or  at  the  end  of  the 
sixth  year,  3/.  15s.  2cf.,  being  in  the  meanwhile  assured 
for  10/. ;  or  the  assurer  may  borrow  the  full  amount  of  the 
premium  on  security  of  the  policy  only.     A  contribution 
of  sixpence  a  week,  paid  on  behalf  of' a  child  aged  two 
years,  secures  for  it  at  twenty-one  nearly  20/.,  and  a  sum 
of  3/.  at  its  death,  should  that  occur  in  the  interval.    But 
illustrations  crowd  upon  us  :  suffice  it  to  say  that  we  know 
of  no  contingency  of  life  against  which  Assurance  decs  not' 
provide. 
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CHAPTER  IX. 

ASIA-CHINA,  JAPAN,  ANNAM,   SIAMr 
BIRMAH,  HINDOSTAN. 

443.  This  division  comprises  all  the  richest 
te  part  of  Asia.     The  climate  of  the  greater  por- 
tion is  very  fine,  the  surface  well   diversified 
\  and    abundantly    watered,    the    population    is 
dense;  and  in  the  southern  portion  bordering 
on  or  within  the  tropics  vegetation  is  luxu- 
riant.   "With  such  advantages  we  might  expect 
to  find  nations   advancing  at  an  early  period 
to  a  high  position  in  arts  and   literature,  and 
such  have  been  in  effect  the  principal  nations 
of  this  part  of  Asia. 

444.  The  Chinese  dominions  claim  atten- 
tion first,  offering,  as  they  do,  a  transition  from 
the  characteristics  of  Central  to  those  of 
Southern  Asia.  They  consist  of  two  portions : 
Mandchuria,  or  the  country  of  the  Mandchurs, 

nd  China  Proper. 

445.  Mandchuria,  the  most  northerly  of 
these  portions,  presents  a  series  of  table-lands 
sinking  gradually  from  the  Khinghan  range 
towards  the  north-east.     Much  of  the  surface 

^|     -,^\jl    '"L'-w P, MHIBPHSlj   1^85  is   barren   and   unproductive,  while   from   the 
^-j,    fe.Milj/Slw    'ffi    $vj  mml  general  slope  of  the  country  from  the  sun's 

rays,  its  considerable  elevation,  and  the  close 
vicinity  of  the  lofty  plateaus  of  Central  Asia, 
the  climate  is  very  severe.    Thus,  the  northern 
arts  of  Mandchuria,  though  in  nearly  the  same  latitude  as  London,  are  as  cold  as  the 
extreme  north  of  Lapland  within  the  Arctic  Circle.     The  warmth  rapidly  increases  as  we 
roceed   towards  the  Equator,  though  even  in  the  south   of  China,  on  the  tropic  of 
vol.  u. — no.  xxi.  & 
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Cancer,  the  average  temperature  of  the  year  does  not  greatly  exceed  that  of  the  south 
of  Spain.  The  summer  is  very  hot,  but  this  is  counterbalanced  by  the  severe  cold  of 
winter.     On  the  coasts  these  effects  are  partially  modified. 

446.  Mandchuria  is  scantily  watered.  One  vast  river,  the  Amour  or  SaghaTien, 
runs  north-easterly  through  the  country  to  fall  into  the  sea  of  Okhotsk.  The  character 
of  the  country  and  of  the  climate  prevents,  however,  any  trade  being  established. 

447.  The  Mandclmrs  are  principally  a  nomadic  people,  wandering  from  place  to  place  with 
their  flocks  and  cattle.  There  are  no  foreign  exports,  commerce  being  restricted  entirely  to  that 
w  th  their  neighbours,  the  Chinese. 

448.  The  Great  Wall  of  China,  which  extends  from  the  Gulf  of  Pe-che-li  inland,  between  China 
and  Tartary,  forms  the  line  of  division  between  Mandchuria  and  China  Proper. 


CHINESE. 

449.  China  Proper  consists  of  three  extensive  valleys  or  river  basins,  divided 
from  one  another  by  two  ranges  of  mountains,  the  Pe-ling  and  Nan-ling  (383).  The 
valleys  are  those  of  the  Hwang-ho,  Yang-tse-kiang,  and  Choo-kiang.  These 
valleys  unite  near  the  coast  to  form  the  great  lowland  plain  of  the  north-east  of  China. 
The  first  two  rivers  are  nearly  the  longest  in  the  world.  They  have  their  sources  in  the 
south-eastern  slopes  of  the  plateau  of  Central  Asia. 

450.  The  length  of  the  rivers,  and  of  their  numerous  tributaries,  is  very  great;  and,  in  addition 
to  this,  numerous  canals  and  artificial  water-courses  have  been  constructed.  These  serve  for 
the  conveyance  of  goods  and  passengers,  and  for  the  irrigation  of  the  land.  Not  only,  therefore,  is  the 
soil  rendered  productive  in  every  part,  but  carriage  is  cheap,  and  hence  the  various  commodities  find 
ready  and  regular  markets. 

451.  The  soil  of  China  is  naturally  very  fertile,  and,  from  the  great  variety  in  the 
climates  of  the  north  and  south,  inland  and  coast  regions,  almost  every  kind  of  vege- 
table production  can  be  cultivated  profitably.  Wheat,  Rice,  Cotton,  Sugar,  and  some 
Spices,  with  the  Vine,  and  the  Fruits  both  of  temperate  and  tropical  regions,  find  in  one 
or  other  part  of  this  vast  empire  their  appropriate  locality.  Tea,  however,  constitutes 
the  most  remarkable  product,  both  from  its  extensive  use  by  the  natives,  and  the  enormous 
quantities  in  which  it  is  exported  to  other  countries. 

452.  The  rearing  of  domestic  animals  is  much  more  attended  to  than  in  most  other  countries. 
From  this  circumstance,  coupled  with  the  fact  that  the  Chinese  eat  many  beasts  and  birds  which  we 
reject  as  carrion,  animal  food  is  supplied  in  abundance. 

453.  The  mineral  wealth  of  China  is  considerable,  comprising,  it  is  said,  many 
valuable  beds  of  coal. 

454.  The  people  are  intelligent  and  ingenious,  with  great  patience  and  industry.  Their  manu- 
factures are  numerous  and  extensive;  and  though  in  many  cases  their  tools  and  implements  are  rough 
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and  clumsily  contrived,  yet  they  make  up  for  this  to  a  great  extent  by  their  diligence  and  care  in 
working.  Hence  their  products,  though  wanting  in  many  of  the  best  characteristics  of  European 
goods,  suffice  for  the  requirements  of  a  people  of  simple  tastes  and  few  wants. 

455.  Here  it  appears  necessary  to  advert  briefly  to  the  causes  which  lead  to  the  success  of  manu- 
factures in  countries  like  China.  With  us,  manufacturing  industry  has  its  origin  in  our  vast  beds  of 
fuel,  serving  to  set  in  motion  numerous  machines  which,  with  a  small  amount  of  attention,  produce 
great  quantities  of  work.  Human  labour  is,  from  the  character  of  our  food  and  the  nature  of  lodgings 
required  by  our  climate,  costly  and  expensive  ;  but  machinery,  by  rendering  a  small  quantity  of  labour 
available  over  a  large  extent  of  work,  makes  our  manufactured  articles  cheap.  In  China,  and  similar 
warm  climates,  food,  which  is  almost  entirely  vegetable,  is  required  only  in  small  quantities,  and  is 
cheap  ;  fire,  for  the  purposes  of  warmth,  is  almost,  if  not  quite,  unnecessary;  and  the  natives  neither 
need  nor  desire  the  comforts  and  accommodations  in  their  lodgings  which  we  could  not  spare.  Hence, 
direct  labour  is  incredibly  cheap,  and  can  therefore  be  employed  in  large  quantities  in  manufactures 
without  greatly  increasing  their  cost  of  production. 

456.  The'Chinese  have  always  shown  a  jealous  dislike  to  the  visits  of  strangers,  and,  until  lately, 
nothing  was  known  of  the  interior  of  the  country.  Their  wants  were  all  supplied  by  their  own  pro- 
ductions, and  they  were  thus  led  to  decline  all  intercourse  with  foreigners,  from  whom  they  believed 
they  had  nothing  to  gain.  This  exclusiveness,  though  it  has  done  much  towards  securing  them  peace 
at  home,  has  left  them  behind  other  nations  in  progress.  For  though  arts  and  literature  have  been 
cultivated  with  a  great  degree  of  success  from  a  very  early  period,  yet  from  the  want  of  interchange 
of  ideas,  the  Chinese  have  fallen  into  a  prejudice  and  bias  towards  their  own  manners  and  customs 
which  is  most  prejudicial  to  a  real  advance,  in  either  mental  or  physical  qualifications.  With  many 
inventions,  such  as  Printing,  the  composition  of  Gunpowder,  the  use  of  the  Compass,  they  appear  to 
have  been  well  acquainted  long  before  any  European  nations,  though  they  have  since  made  far  less 
use  of  their  knowledge. 

457.  The  government  is  an  absolute  monarchy,  the  emperor  being  supposed  to 
reign  as  a  vicegerent  of  the  Divinity.  The  religion  is  either  the  system  of  Confucius,  a 
philosopher  who  lived  about  500  years  before  the  Christian  era,  or  Buddhism.  The 
first,  which  is  professed  by  the  state  and  aristocracy,  appears  to  be  a  pure  form  of  natural 
religion  ;  Buddhism  presents  a  complicated  and  extravagant  series  of  inferior  divinities, 
supposed  to  intervene  between  the  Universal  Creator  and  man. 

458.  Peking,  the  capital,  is  supposed  to  contain  1,500,000  inhabitants.  Nanking,  famous  for 
its  tower  covered  with  porcelain  ;  Singan,  Hang-tcheou,  Sotj-tcheou,  and  several  other  cities, 
number  from  200,000  to  600,000  inhabitants  each.  Canton  (200,000),  the  principal  sea-port,  at  the 
mouth  of  the  Choo-kiang,  was  the  only  place  to  which  foreigners  were  permitted  to  trade,  and  all 
commercial  transactions  necessarily  passed  through  certain  agents  generally  known  as  "  Hong  mer- 
chants." 

459.  Hong-Kong,  an  island  at  the  mouth  of  the  Choo-kiang,  was  ceded  to  England  after  the  late 
Chinese  war,  and  at  the  same  time  the  ports  of  Ning-po,  Amoy,  Fotj-tcheou-fou,  and  Shang-hae 
were  opened  for  foreign  intercourse. 

460.  The  Great  Wall,  built  about  150,  B.C.,  to  prevent  the  invasions  of  the  Tartars,  is  upwards 
of  1.200  miles  in  length.  The  Imperial  Canal  is  said  to  be  the  largest  in  the  world,  and  to  have  a 
length  of  500  miles.     These  are  proofs  of  the  persevering  industry  of  the  people. 

461.  The  Loo-choo  islands,  and  Formosa,  or  Tae-wan,  in  the  East  Sea,  and  Hainan 
in  the  Chinese  Sea,  belong  to  China. 

462.  Tea  is  the  most  valuable  export.  Porcelain,  Cotton  goods,  Silk,  Drugs,  Spices,  and  various 
Manufactures  are  also  exported.     The  commerce,  both  internal  and  with  other  countries,  is  very  great. 

463.  The  army  is  said  to  number  914,000  men,  but  it  is  remarkably  wanting 
in  discipline  and  efficiency. 

464.  The  Empire  of  Japan  comprises  the  four  large  islands  of  Jesso,  Nipiion, 
Sikokf,  and  Kiousiou,  with  many  small  islands  around  them  and  in  the  Kurile  group. 
Part,  also,  of  the  island  of  Saghalien  belongs  to  Japan. 

465.  The  Japanese  have  opposed  and  prohibited  foreign  intercourse  as  rigidly,  and 
even  more  effectually  than  the  Chinese.  All  foreign  trade,  excepting  with  China,  Corea, 
and  to  a  very  limited  extent  with  Holland,  is  forbidden,  under  pain  of  death.  Hence 
but  little  is  known  of  these  islands,  excepting  that  they  are  very  fertile  and  highly  cul- 
tivated. 

466.  Owing  to  the  small  breadth  of  the  land  there  are  no  rivers  of  importance. 
The  climate  is  very  fine,  and,  from  the  insular  position,  very  mild  and  equable  in  tem- 
perature.    Perhaps  in  no  country  in  the  world  is  agriculture  so   skilfully  and  success- 
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fully  followed  as  in  these  islands.     All  the  trees  and  vegetables  of  Europe,  and  many 
from  the  tropics,  flourish. 

4G7.  This  jealousy  of  intrusion  had  its  origin,  undoubtedly,  in  the  fact  that  the 
islands  supplied  within  themselves  all  that  the  inhabitants  needed,  and,  consequently, 
left  nothing  to  be  desired,  but  everything  to  be  feared,  from  the  visits  of  strangers.  But, 
unlike  their  neighbours  in  China,  who  were,  until  lately,  prejudiced  against  all  the 
results  of  the  skill  and  science  of  other  nations,  the  Japanese  adopt  with  avidity  all 
foreign  discoveries  and  improvements  as  far  as  possible.  The  reports  given  of  their 
literary  productions,  and  of  the  care  taken  in  the  education  of  youth,  are  such  as  to 
place  them  very  high  in  the  scale  of  civilisation.  Their  manufactures  of  Silks,  Cottons, 
and  Paper  are  very  good  ;  and  in  the  peculiar  kind  of  lacquered  work  on  wood  and  metal, 
which  has  been  termed  by  us  "  Japanning,"  or  "Lacquering"  they  are  at  present 
unrivalled. 

468.  The  government  is  despotic,  and  is  administered  by  two  sovereigns  :  a  spiritual  ruler,  who 
is  termed  "  Dairi,"  and  a  secular  governor  named  "  Koubo."  The  religion  is  either  Buddhism  or 
"  Sinto,"  which  last  teaches  the  worship  of  a  number  of  divinities  or  spirits. 

469.  These  islands,  as  also  the  Kurile  chain,  extending  to  Kamtschatka,  are  emi- 
nently volcanic,  and  have  suffered  severely  at  various  times  from  earthquakes.  From 
the  southern  extremity  of  the  group  to  beyond  the  island  of  Formosa  is  the  focus 
within  which  the  typhoons  of  the  Chinese  seas  have  their  origin  (40). 

470.  Jeddo,  with  probably  1,300,000  inhabitants,  and  Miako,  with  500,000,  are  the  two  capitals. 
Nangasaki  is  the  only  port  accessible  for  foreign  trade. 

471.  The  exports,  by  way  of  Holland,  consist  almost  entirely  of  the  manufactures  of  the  islands. 
The  commerce  with  China  includes  all  the  products  and  manufactures  of  the  two  countries,  and  many 
also  of  those  imported  into  China  from  Europe. 

472.  The  army  has  been  reported  at  120,000  men.  There  has  been  no  fleet  of  importance 
since  1585. 

473.  The  countries  of  Annam,  Siam,  and  Birmah,  with  the  peninsula  of  Malaya, 
are  commonly  included  under  the  general  title  of  India  beyond  the  Ganges.  They  are  so 
closely  alike  in  physical  character,  that  one  description  may  apply  to  all.  The  three 
first  occupy  three  long  valleys  formed  by  the  mountain  ranges  diverging  southward  from 
the  junction  of  the  Himalayan,  Yung-ling,  and  Nan-ling  chains  (383).  The  offshoots 
and  spurs  from  these  ranges  render  the  surface  hilly  and  diversified. 

474.  The  rivers  Maykaoung,  Meinam,  Saluen,  and  Irawaddy,  flow  through 
these  valleys,  the  Maykaoung  and  Saluen  being  amongst  the  largest  Asiatic  rivers. 
The  upper  courses  of  these  streams  remain  to  be  thoroughly  explored  by  futuie 
travellers. 

475.  These  countries  are  generally  very  fertile,  though  imperfectly  cultivated.  The 
climate  is  very  fine,  and  the  rains  moderate,  if  the  vicinity  of  the  equator  (49)  is  con- 
sidered. The  average  temperature  is  not  below  70°.  Hence,  all  the  richest  productions 
of  the  tropics  flourish  here  (104).  The  Tea-plant  is  grown  along  the  eastern  coast  of 
Annam,  and  it  flourishes  naturally  in  the  district  of  Assam,  a  territory  ceded  to  Great 
Britain  by  the  Birman  empire.  The  vast  forests  produce  Teak,  one  of  our  most  valuable 
timbers,  Sandal-wood,  and  other  ornamental  woods.  In  these  forests  the  Elephant  and 
Tiger  have  their  home.  The  former  animal  is  extensively  employed  for  warlike  pur- 
poses, and  as  an  ordinary  beast  of  burden. 

476.  The  governments  of  Annam,  Siam,  and  Birmah,  are  absolutely  despotic,  though 
commonly  administered,  in  times  of  peace,  with  mildness  and  justice.  The  religion  of 
the  more  cultivated  portion  of  the  inhabitants  of  Annam  is  Brahmanism  (490);  that  of 
the  Birmans,  and  of  the  wild  tribes  in  the  northern  parts,  is  Buddhism  ;  while  the 
Malays  are  Mahometans. 

477.  Ava  (50,000),  on  the  Irawaddy,  is  the  capital  of  Birmah.  Rangoun  (20,000),  at  the  mouth 
of  this  river,  is  the  seat  of  trade,  and  particularly  of  that  in  Teak  timber.  Bankok  (90,000),  at  the 
mouth  of  the  Meinam,  the  capital  of  Siam,  is  the  seat  of  great  trade.  Huee  (100,000),  on  the  east  coast, 
the   capital  of  Annam,   contains   extensive  docks,  and  founderies   for  casting  cannon.      Saigong 
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(100,000),  near  the  mouth  of  the  Maykaoung,  and  Kambodge,  on  the  same  stream,  are  important 
places.  The  districts  around  the  latter  furnish  the  weii-known  paint  which  has  received  the  name  of 
Gamboge,  from  the  place  of  production. 

478.  Though  the  fine  climate  and  fertile  soil  cause  the  vegetable  productions  to 
occupy  the  attention  of  the  majority  of  the  inhabitants,  yet,  on  the  coasts  of  Annam 
and  Siam,  ship-building,  (peculiarly  favoured  by  the  adjacent  forests  and  fine  harbours) 
is  carried  on  to  a  considerable  extent;  and  the  great  commercial  advantages  of  position 
and  coast  territory  are  by  no  means  left  unimproved.  The  Chinese  have  engrossed 
nearly  all  the  commerce  with  Annam.  Gilt  and  japanned  works  form  the  only  branch 
of  manufactures  carried  to  any  perfection. 

479.  The  exports  of  these  countries  comprise  Cotton,  Silk,  Timber,  Sugar,  Pepper,  Gums,  Ivory, 
Precious  Stones,  and  edible  Birds'  Nests.  Nearly  all  the  manufactures  of  Europe  and  of  China 
<ire  imported. 

480.  The  British  possessions  in  India  beyond  the  Ganges,  consist  of  the  ancient 
kingdom  of  Assam,  bordering  the  upper  course  of  the  Brahmapoutra;  the  kingdom  of 
Arakan,  on  the  western  coast  of  Birmah ;  the  provinces  of  Martaban,  Ye,  Tavay, 
and  Tenasserim,  on  the  western  coast  of  the  Malay  peninsula  ;  the  district  of  Malacca, 
the  island  of  Poulo-pinang,  or  of  the  Prince  of  Wales,  and  the  island  of  Singapore. 

481.  The  town  of  Singapore  was  founded  by  Sir  Thomas  Raffles  in  1819.  It  contains  more 
than  20,000  inhabitants,  and  has  concentrated  a  large  proportion  of  the  trade  of  the  adjacent  countries. 
George  Town  in  Poulo-pinang,  and  Amherst  Town  in  Martaban,  were  also  founded  by  the  British. 
The  transfer  of  these  districts  from  the  despotism  of  Birmah  to  the  mild  rule  of  Great  Britain,  has 
greatly  improved  the  condition  and  character  of  the  people. 

482.  A  small  portion  of  the  interior  of  the  Malay  peninsula  is  independent.  The 
people  are  savage  and  barbarous.  The  same  may  be  said  of  the  inhabitants  of  the 
Andaman  and  Nikobar  groups  of  islands. 

483.  Hindostan  forms  the  most  interesting  part  of  Asia.  It  presents  an  extra- 
ordinary instance  of  an  immense  tract  of  country  highly  fertile,  peopled  by  a  dense  popu- 
lation considerably  advanced  in  arts  and  learning,  passing  almost  entirely  under  the 
rule  of  a  far  distant  nation,  not  equalling  in  numbers  the  fourth  part  of  their  vassals, 
and  occupying  a  territory  scarcely  one-tenth  the  size. 

484.  The  surface  of  Hindostan  is  an  epitome  of  that  of  Asia  generally.  The 
interior  consists  of  several  very  lofty  plateaus,  in  some  parts,  and  more  particularly  in 
the  north-west,  sterile  and  barren.  These  are  bounded,  towards  the  two  coasts,  by  ranges 
of  mountains  termed  the  eastern  and  western  Ghauts;  while  the  whole  region  is  divided 
from  the  rest  of  Asia  by  the  Hala  and  Sulimaney  ranges  of  mountains  on  the  north- 
west; the  Himalaya  on  the  north;  and  the  mountains  of  Arakan,  one  of  the  diverging 
terminations  of  the  Yung-ling,  on  the  north-east  (383).  Around  these  central  plateaus, 
plains  of  greater  or  less  extent,  but  of  singular  fertility,  extend  on  all  sides.  These 
are  abundantly  supplied  with  streams,  having  their  sources  in  the  high  central  masses. 

485.  The  plateaus  vary  from  2,000  feet  in  the  north,  to  3,000  in  the  south.  The 
plains  between  the  Ghauts  and  the  coasts  are  very  narrow,  particularly  on  the  west  coast; 
but  between  the  northern  plateaus  of  Malwa  and  the  Deccan,  and  the  Himalaya  range, 
the  wide  plain  of  the  Ganges  extends,  intersected  in  every  part  by  the  tributaries  of  that 
river. 

486.  The  rivers  of  Hindostan  form  two  systems,  an  Eastern  and  "Western. 

(1.)— The  Eastern  system,  or  that  of  the  Bay  of  Bengal,  comprises  the  Brahmapoutra,  Ganges, 
Mahanuddy,  Godavery,  and  Krishna. 

(2.)— The  Western  system,  or  that  of  the  Arabian  sea,  includes  the  Indus,  Nerbudda,  and 
Tapty. 

487.  The  upper  courses  of  these  rivers  being  generally  very  rapid,  vast  quantities 
of  mud  and  sand  are  brought  down,  which  have  caused  the  formation  of  deltas  (67)  more 
or  less  extensive.     That  of  the  Ganges  is  immense. 

488.  The  climate  is  very  hot  and  damp,  especially  along  the  coast  (49)  (54) ;  but, 
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excepting  near  the  mouths  of  some  of  the  rivers  where  large  marshes  occur,  it  is  not 
unhealthy.  In  the  islands  in  the  interior,  the  want  of  water  is  sometimes  severely  felt; 
and,  in  the  lofty  mountain  ranges  of  the  north,  every  degree  of  cold  is  found,  even  to 
that  of  perpetual  snow- (77).  The  forests  of  Hindostan  are  the  native  country  of  the 
Tiger  and  the  Elephant. 

489.  The  Hindoos,  though  nearly  as  dark  as  many  of  the  negro   nations,  are 
Caucasians. 


HINDOOS. 

490.  Of  this  vast  region  the  greater  part  is  absolutely  subject  to  Britain.  Some 
few  states  are  governed  by  their  own  sovereigns,  under  the  superior  control  or  protec- 
tion of  the  British ;  and  a  small  portion  in  the  north  is  as  yet  in  the  hands  of  indepen- 
dent rulers.  The  inhabitants,  for  the  most  part,  profess  the  religion  of  Brahma, 
worshipping  three  principal  divinities,  and  a  host  of  minor  deities,  including  men, 
animals,  and  inanimate  objects.  The  Hindoos  are,  though  highly  superstitious  and 
fanatic,  of  mild,  pleasing  manners,  and  fond  of  learning  and  literature. 

491.  For  the  convenience  of  government,  British  India  is  divided  into  the  presi- 
dencies of  Bengal  or  Calcutta,  Madras,  and  Bombay.  The  supreme  governor, 
under  the  English  sovereign,  resides  at  Calcutta.  All  the  advantages  of  our  own 
system  of  government  are  extended  to  our  Indian  possessions. 

492.  Calcutta  is  the  largest  and  (containing  as  it  does  the  fine  valley  of  the  Ganges)  the  richest 
of  the  three  presidencies.  Bombay  is  the  smallest,  but  is  only  second  to  Calcutta  in  commercial 
relations.  This  eminence  it  owes  mainly  to  its  greater  vicinity  to  Europe,  and  to  the  usual  line  of 
communication  by  the  Red  Sea  and  Mediterranean. 

493.  Among  many  vegetable  productions  which  Hindostan  exports,  may  be  particularised 
Cotton,  Rice,  Sugar,  Silk,  Pepper,  Indigo,  Lac,  Sapan  and  Sandal-wood.  Of  her  manufactures,  she 
exports  Cotton  and  Silk  goods,  Shawls  and  Carpets.  In  addition  to  these  are  exported  Precious 
Stones,  Pearls,  and  Skins.  These  numerous  products,  joined  with  the  dense  population,  and  the  fine 
coast-line,  have  made  the  traffic  with  Hindostan  immense. 

494.  The  principal  cities  are  Calcutta,  on  the  Hooghly  river,  one  of  the  delta  branches  of  the 
Ganges,  with  upwards  of  700,000  inhabitants  ;  it  is  the  seat  of  immense  trade.  Madras  (450,000),  on 
the  east,  or  Coromandel  coast,  has  considerable  manufactures.  Bombay  (180,000),  on  an  island  on 
the  Malabar  or  western  coast,  is  the  seat  of  great  trade,  and  has  magnificent  establishments  for 
building  and  repairing  shipping.  These  two  last  cities  are  the  seats  of  government  of  their  respective 
presidencies.  Of  the  other  principal  places,  Dacca  (200,000)  is  famous  for  its  fine  Muslins.  Benares 
is  the  chief  seat  of  Hindoo  learning,  and  the  centre  of  trade  in  Shawls,  Muslins,  and  Precious  Stones. 
Agra  (300,000)  and  Delht  (250,000)  were  the  seats  of  the  ancient  government.  Masulipatam 
(90,000)  is  the  centre  of  the  Calico  and  Gingham  manufactures.  Surat  (200,000),  on  the  Tapty,  is  the 
seat  of  considerable  commerce. 

495.  To  the  south  of  Hindostan  lies  the  large  island  of  Ceylon,  belonging  to 
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Great  Britain.  It  is  mountainous,  and  much  covered  with  forests  ;  but  the  soil  is  very- 
fertile.  The  climate  is  hot,  and  extremely  damp.  Among  its  chief  products  may  be 
remarked,  Cinnamon,  Coffee,  Ebony  and  other  ornamental  woods,  Ivory,  Pearls,  and 
Gems.  The  Elephant  is  very  abundant  in  Ceylon.  Between  this  island  and  the  main 
land,  is  one  of  the  richest  Pearl  fisheries  in  the  world. 

496.  The  kingdom  of  Nepaul,  which  is  independent  of  Great  Britain,  forms  a 
long  narrow  district  between  the  southern  slope  of  the  Himalaya  and  the  valley  of  the 
Ganges.  The  country  is  rugged  and  mountainous,  with  extensile  woods  and  very 
fertile  valleys.  The  elevated  position  of  great  part  of  this  country  renders  the  climate 
temperate,  and  even  cold,  notwithstanding  the  southern  slope  which  the  surface  has. 
Rain  is  also,  owing  to  the  adjacent  mountains,  more  abundant  here  than  in  the  interior 
of  Hindostan.     The  people  are  stated  to  be  warlike  and  uncultivated. 

497.  The  mountains  of  Nepaul  yield  iron  and  copper.  Some  exports  of  Ivory,  Timber,  Wax, 
Honey,  and  a  few  Spices,  are  made  to  the  interior  of  Hindostan,  in  exchange  for  European  manufac- 
tures, shawls,  carpets,  and  muslins. 

498.  Khatmandoo,  the  capital,  is  a  badly  built  town,  with  about  25,000  inhabitants. 

499.  The  Portuguese  territories  in  Hindostan  are  limited  to  a  small  region 
between  the  western  Ghauts  and  the  Arabian  Sea.  The  principal  town  is  Goa,  with 
about  20,060  inhabitants.  The  port  is  very  good,  and  the  commerce  considerable.  This, 
with  Macao,  a  busy  sea-port  on  an  island  at  the  mouth  of  the  Choo-kiang  river  in 
China,  makes  up  all  the  Portuguese  possessions  in  Asia. 

500.  The  French  possess  Pondichery,  a  good  sea-port  on  the  Coromandel  coast, 
with  about  42,000  inhabitants.  They  have  also  some  few  towns  in  the  interior,  but  no 
territory  of  any  extent. 

501.  The  Danes  were  said  to  possess  the  Nikobar  islands;  but  their  grounds  of 
claim  appear  to  have  been  limited  to  the  residence  of  their  missionaries  in  that  group- 
They  possess,  however,  the  town  of  Tranquebar,  with  a  small  circumjacent  territory 
on  the  Coromandel  coast.  For  this  town  they  pay  a  yearly  tribute  to  the  Kajah  of  Tand- 
jore.  The  population  is  about  14,000.  The  town  is  well  built  in  the  European  style, 
but  possesses  few  accommodations  for  shipping. 

502.  The  Laccadive  Itnd  Maldive  Archipelagos  form  two  groups  of  numerous 
small  islands  off  the  Malabar  or  western  coast  of  Hindostan.  Of  the  Maldive  islands, 
there  are  said  to  be  not  less  than  1,300  in  number;  many  of  them  being,  however,  mere 
rocks.  They  furnish  examples  of  the  Lagoon  or  Coral  Islands,  a  formation  of  which 
we  shall  speak  more  fully  in  describing  the  Polynesian  portion  of  Oceania. 

503.  The  Laccadives  belong  to  Great  Britain.  The  Maldives  are  under  a  sovereign 
who  styles  himself  Sultan,  but  who  is  mainly  dependent  on  the  government  in  Ceylon. 
These  islands  export  Cocoa  Nuts,  Coir  Fibres,  Palm  Oil,  and  small  shells  called 
Cowries  (used  as  money),  to  Hindostan.  The  climate  is  (particularly  in  the  Maldives) 
intensely  hot,  and  wet  in  the  extreme ;  but  vegetation  may  be  said  to  be  intensely 
vigorous  and  luxuriant. 

504.  Malee,  a  pretty  town  on  the  small  island  of  that  name,  is  the  capital  of  the  Maldives,  and 
the  seat  of  residence  of  the  sovereign. 


Indexes. — An  index  is  a  necessary  implement,  and  no  impediment  of  a  book,  except 
in  the  same  sense  wherein  the  carriages  of  an  army  are  termed  impedimenta.  Without 
this,  a  large  author  is  but  a  labyrinth  without  a  clue  to  direct  the  reader  therein.  I 
confess  there  is  a  lazy  kind  of  learning  which  is  only  indical,  wherein  scholars  (like 
adders,  which  only  bite  the  horses'  heels)  nibble  but  at  the  tables  which  are  calces 
librorum,  neglecting  the  body  of  the  book.  But  though  the  idle  deserve  no  crutches 
(let  not  a  staff  be  used  by  them,  but  on  them)  pity  it  is  the  weary  should  be  denied  the 
benefit  thereof,  and  industrious  scholars  prohibited  the  accommodation  of  an  index  most 
used  by  those  who  most  pretend  to  contemn  it. — Fuller, 
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LECTURE  XX. — COMPOUNDS  OF  CARBON 
AND  OXYGEN. 

Carbonic  Acid,  C02. — This  compound, 
as  we  have  had  frequent  occasion  to  observe, 
is  formed  by  the  combustion  of  carbon  in 
oxygen  gas,  or  atmospheric  air.  It  is  a 
constant  product  of  the  ordinary  processes 
of  combustion,  inasmuch  as  all  substances 
used  for  fuel,  such  as  wood,  coal,  oil,  wax, 
tallow,  &c,  contain  carbon.  It  is  likewise 
formed  by  the  respiration  of  animals,  in 
various  processes  of  fermentation,  as  in 
the  preparation  of  wine  and  beer,  and  by 
the  decay  of  animal  and  vegetable  sub- 
stances ;  it  issues  from  fissures  in  the 
ground  in  various  localities,  chiefly  in 
volcanic  districts,  and  is  ejected  in  enor- 
mous quantities  from  the  craters  of  active 
volcanos. 

The  best  mode  of  obtaining  carbonic 
acid  for  purposes  of  experiment,  is  to 
decompose  a  carbonate  by  the  action  of 
sulphuric  or  hydrochloric  acid.  Thus, 
when  carbonate  of  calcium  (CaC03,  or 
CaO.  C02),  in  the  form  of  chalk  or  marble, 
is  acted  upon  by  hydrochloric  acid,  car- 
bonic acid  is  given  off  in  the  form  of  gas, 
while  water  and  chloride  of  calcium  re- 
main in  the  liquid  : 

Ca  C03  +  HC1  =  CaCl  +  HO  +  C02. 

The  chalk  or  marble  is  introduced  in  lumps 
into  the  usual  generating  vessel,  (Fig.  4, 
p.  26,  vol.  i.)  together  with  water,  and  the  acid 
poured  in  through  the  funnel.  The  gas  is 
absorbed  by  water,  but  not  quickly  enough  to 
preventusfrom  collectingit  over  thatliquid. 
Being  a  heavy  gas,  it  may  also  be  collect- 
ed by  simple  displacement,  like  chlorine 
(p.  192,  vol.  i.);  and  if  a  drying-tube  be 
introduced  between  the  generator  and  the 
receiver,  the  gas  may  be  thus  obtained  free 
from  moisture.  Sulphuric  acid  may  be 
used  instead  of  hydrochloric  acid  in  the 
preparation  of  this  gas  ;  but  it  is  less  con- 
venient, because  the  sulphate  of  calcium, 
(plaster  of  Paris),  produced  in  the  action, 
being  but  very  slightly  soluble  in  water, 
forms  a  crust  round  the  lumps  of  chalk  or 
marble,  and  soon  stops  the  action.  The  chlo- 


ride of  calcium,  on  the  contrary,  being  very 
soluble  in  v/ater,  is  removed  as  fast  as  it 
forms  ;  and  moreover,  the  solution,  if  after- 
wards evaporated,  yields  the  solid  chloride 
of  calcium,  a  substance  very  useful  for  dry- 
ing gases,  and  for  many  other  purposes. 

Carbonic  acid  is  a  transparent  and  colour- 
less gas  ;  extinguishes  a  taper,  and  is  quite 
unfit  for  respiration  ;  animals  immersed  in 
it  soon  die.  It  reddens  litmus,  but  not 
very  strongly,  imparting  to  it,  not  the 
bright  red  produced  by  sulphuric  and  other 
strong  acids,  but  a  port-wine  colour,  like 
that  which  boracic  acid  produces,  (p.  175.) 
Lime-water,  introduced  into  a  bottle  filled 
with  the  gas,  is  instantly  rendered  turbid, 
the  turbidity  arising  from  the  formation  of 
carbonate  of  calcium,  which  is  insoluble  in 
water.  If,  however,  the  bottle  be  closed 
with  a  cork,  (not  with  a  glass  stopper,  be- 
cause that  would  get  fixed,)  and  well  shaken 
for  a  few  minutes,  the  liquid  will  become 
clear  again,  because  the  water  then  takes 
up  more  carbonic  acid,  and  forms  an  acid 
carbonate  of  calcium,  which  is  soluble.  On 
boiling  the  solution,  the  excess  of  carbonic 
acid  goes  off,  and  the  carbonate  of  calcium 
separates  out  again. 

The  specific  gravity  of  carbonic  acid  gas 
is  1*529.  100  cubic  inches  of  it,  at  the 
standard  pressure  and  temperature,  weigh 
47*14  grains.  In  consequence  of  its  great 
density,  it  may  be  poured  from  one  vessel 
to  another,  like  a  liquid.  Fill  a  wide- 
mouthed  bottle  with  carbonic  acid,  and  hold 
it  over  another  containing  nothing  but  air, 
just  as  if  you  were  pouring  water  out ;  you 
will  find  after  a  minute  or  two,  that  a  taper 
will  burn  in  the  first  vessel,  but  will  be  im- 
mediately extinguished  on  immersion  in  the 
second. 

The  flame  of  sulphur  or  phosphorus  is 
immediately  extinguished  by  carbonic  acid 
gas,  the  tendency  of  those  substances  to  com- 
bine with  oxygen  not  being  strong  enougli 
to  separate  the  oxygen  from  the  carbon. 
Potassium,  however,  burns  in  the  gas, 
separating  the  carbon,  and  being  itself  con- 
verted into  potash.  To  exhibit  this  decom- 
position, fill  a  Florence  flask  with  dry  car- 
bonic acid  by  displacement ;  put  in  a  piece 
of  potassium ;  cork  the  flask,  and  hold  it 
over  a  spirit-lamp,  so  as  to  heat  the  part 
where  the  potassium  is  placed  ;  in  a  few 
seconds,  the  potassium  will  take  fire,  burn- 
ing with  a  red  flame,  and  being  converted 
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into  a  white  crust  of  potash,  and  a  black  ring 
of  carbonaceous  matter  will  be  deposited 
around  it.  It  must  not,  however,  be  in- 
ferred from  this  experiment,  that  the  af- 
finity of  potassium  for  oxygen  is  essentially 
greater  than  that  of  carbon  ;  for.  under 
other  circumstances,  carbon  is  capable  of 
taking  oxygen  from  potassium  ;  in  fact, 
the  process  by  which  this  metal  is  obtained 
in  the  separate  state,  consists  in  decom- 
posing potash  at  a  high  temperature  by 
charcoal.  The  strength  of  affinity  between 
any  two  substances  is  not  constant,  but 
varies  according  to  temperature  and  a 
variety  of  other  circumstances,  (p.  150, 
vol.  i.) 

The  composition  of  carbonic  acid  may 
be  determined  quantitatively,  in  a  similar 
manner  to  that  of  sulphurous  acid,  viz. — by 
burning  diamond  dust  or  pure  charcoal  in 
the  apparatus  represented  in  Fig.  26, 
(p.  312,  vol.  i.)  When  this  experiment  is 
carefully  made,  it  is  found  that  the  volume 
of  carbonic  acid  gas  produced  by  the  com- 
bustion is  the  same  as  that  of  the  oxygen, 
and  consequently,  that  carbonic  acid  con- 
tains its  own  volume  of  oxygen.     Now — 

1   volume    of    carbonic   acid   gas 

weighs  1*5290 

1  volume  of  oxygen 1*1056 

Difference    0*4234 

This  difference  is  the  weight  of  the  carbon  ; 
and  it  is  easily  found,  that  this  weight  is  to 
that  of  the  oxygen  very  nearly  in  the  ratio 
of  3  *  8,  or  6  :  16.  If,  then,  we  suppose 
this  compound  to  contain  1  eq.  of  carbon  and 
1  eq.  of  oxygen,  the  equivalent  number  of 
carbon  will  be  3.  There  is,  however,  another 
compound  of  carbon  and  oxygen,  viz. — 
carbonic  oxide,  in  which  the  quantities  of 
carbon  and  oxygen  are  to  one  another  as 
6:8;  and  the  simplest  view  that  can  be 
taken  of  the  constitution  of  these  two  com- 
pounds, is  to  regard  carbonic  oxide  as  the 
protoxide  of  carbon  (CO),  and  carbonic 
acid  as  a  binoxide,  (C02.)  On  this  sup- 
position, which  agrees  best  with  the  known 
relations  of  carbon  to  other  elements,  the 
equivalent  number  of  carbon  will  be  6. 

In  attempting  to  determine  the  compo- 
sition of  carbonic  acid  by  volume,  we  are 
met  by  a  difficulty.  The  carbon  in  this 
compound  is  certainly  in  the  state  of  gas 
or  vapour ;  and  to  find  how  many  volumes 


of  this  vapour  are  contained  in  a  given 
volume  of  carbonic  acid,  we  require  to  know 
the  specific  gravity  of  carbon  vapour  itself; 
but  this  we  cannot  ascertain  directly,  because 
free  carbon  has  not  been  obtained  in  the 
gaseous  state.  We  are,  therefore,  obliged 
to  resort  to  supposition,  guiding  our  con- 
clusions by  comparison  with  similar  cases. 
Carbonic  acid  contains  a  volume  of  oxygen 
equal  to  its  own  ;  its  elements  are,  there- 
fore, in  a  state  of  condensation — that  is  to 
say,  they  take  up  in  the  combined  state  a 
smaller  space  than  they  would  occupy  if 
separated.  Now  it  is  a  general  law,  that 
when  gases  combine  in  equal  volumes,  they 
unite  without  condensation  ;  but  when  they 
combine  in  unequal  volumes,  condensation 
takes  place  (p.  40) ;  moreover,  in  all  cases, 
the  combining  proportions  are  expressed  by 
very  simple  numbers.  From  these  con- 
siderations, and  particularly  from  the  ana- 
logous case  of  sulphurous  acid,  (p.  312, 
vol.  i.)  we  infer,  as  most  probable,  that 
carbonic  acid  is  composed  of  one  volume 
of  oxygen  gas  and  half  a  volume  of  carbon 
vapour,  condensed  into  1  volume — or  in 
other  words,  that  2  volumes  of  oxygen,  and 
1  volume  of  carbon  vapour,  make  up,  not 
3,  but  2  volumes  of  carbonic  acid  gas :  for 
example,  100  cubic  inches  of  oxygen  and 
50  cubic  inches  of  carbon  vapour,  make  up 
not  150,  but  100  cubic  inches  of  carbonic 
acid.  On  this  supposition,  the  weight  of 
half  a  volume  of  carbon  vapour  is  0*4234, 
(see  last  column,)  and,  consequently,  the 
weight  of  1  volume — that  is  to  say,  the 
specific  gravity,  is  0*8468. 

Carbonic  acid  may  be  obtained  in  the 
liquid  and  solid  states,  as  well  as  in  the  state 
of  gas.  At  ordinary  temperatures,  it  passes 
to  the  liquid  state,  under  a  pressure  of  50 
atmospheres.  The  liquid  acid  may  be  ob- 
tained in  large  quantities  by  means  of  an 
apparatus  consisting  of  two  very  strong 
cylindrical  vessels,  made  of  wrought  iron, 
or  of  lead  cased  with  copper,  and  strength- 
ened by  bars  and  rings  of  iron.  These 
vessels,  one  of  which  serves  for  a  generator, 
and  the  other  for  a  receiver,  can  be  con- 
nected and  disconnected  at  pleasure,  by 
means  of  tubes  and  stop-cocks.  The  gene- 
nerator  is  charged  with  four  or  five  pounds 
of  common  bicarbonate  of  soda,  a  salt  con- 
taining a  large  quantity  of  carbonic  acid ; 
and  a  quantity  of  dilute  sulphuric  acid 
sufficient  to   decompose  it,   is   introduced 
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into  the  generator4  within  a  narrow  cylin- 
drical vessel,  so  that  it  may  not  at  once 
come  in  contact  with  the  carbonate.  The 
generator,  after  being  tightly  closed,  is 
then  inverted,  and  swung  to  and  fro  upon 
pivots,  so  that  the  sulphuric  acid  may  mix 
well  with  the  soda-salt,  and  set  the  carbonic 
acid  free.  The  decomposition  is  complete 
in  about  ten  minutes.  The  generator  is 
then  attached  to  the  receiver,  and  the  stop- 
cocks being  opened,  the  carbonic  acid 
rapidly  distils  over  into  the  receiver,  where 
the  greater  part  of  it  condenses  in  the  liquid 
state.  These  operations  are  repeated  till 
the  receiver  is  filled  to  about  two-thirds 
with  the  liquid  acid. 

The  solid  acid  is  obtained  by  causing  a 
jet  of  the  liquid  to  escape  rapidly  into  the 
air.  Part  of  it  then  passes  very  suddenly 
into  vapour,  and  the  quantity  of  heat  thereby 
rendered  latent  (p.  177,  vol.  i.)  is  so  great, 
that  the  remaining  portion  of  the  acid  is 
cooled  down  to  the  solidifying  point.  For 
this  purpose,  the  receiver  containing  the 
liquid  acid  is  provided  with  a  tube,  passing 
through  its  mouth  and  reaching  nearly  to 
the  bottom.  When  the  stop- cock  of  this 
tube  is  opened,  a  quantity  of  the  liquid  is 
forced  out  of  it  by  the  pressure  of  the  gas 
in  the  upper  part — just  as  the  water  is 
driven  out  of  a  fire-engine  by  the  elastic 
force  of  the  air  in  the  condenser — and  forms 
a  white  cloud  of  solid  carbonic  acid,  as  it 
issues  into  the  air.  By  causing  this  jet  of 
vapour,  before  it  finally  escapes,  to  pass 
through  a  brass  box  of  peculiar  construction, 
in  which  it  is  made  to  circulate  for  some 
little  time  before  it  makes  its  exit,  a  con- 
siderable quantity  of  the  solid  acid  may  be 
collected,  in  the  form  of  a  white  flocculent 
substance,  very  much  like  snow. 

Liquid  carbonic  acid,  when  relieved  from 
the  pressure  by  which  it  has  been  condensed, 
flashes  instantly  into  vapour  ;  but  the  solid 
acid  may  be  preserved  for  some  time,  eva- 
poration taking  place  from  it  but  slowly — 
because,  like  all  flocculent  substances,  it 
is  a  bad  conductor  of  heat.  An  air  thermo- 
meter immersed  in  it,  sinks  to  — 170°  Fahr. 
Notwithstanding  this  low  temperature,  the 
solid  substance  may  be  placed  on  the  hand 
without  occasioning  any  very  acute  sensation 
of  cold,  because  it  does  not  come  into  imme- 
diate contact  with  the  skin,  but  is  separated 
from  it  by  a  film  of  gas  ;  when  pressed  be- 
tween the  fingers,  however,  it  produces  a 


very  painful  sensation,  and  raises  a  blister, 
just  like  a  burn.  The  solid  acid,  mixed 
with  ether  to  a  pasty  consistence,  forms  a 
mass  which  possesses  much  more  conduct- 
ing power  than  the  dry  solid,  and,  conse- 
quently, evaporates  more  quickly,  and  acts 
much  more  powerfully  in  lowering  the  tem- 
perature of  bodies  immersed  in  it.  Mer- 
cury poured  into  this  mixture  is  instantly 
solidified,  and  converted  into  a  mass  re- 
sembling lead.  On  placing  the  mixture 
under  the  receiver  of  an  air-pump,  and 
quickly  exhausting  the  air,  the  temperature 
sinks  to  —210°  Fahr. 

Carbonic  acid  is  soluble  in  water,  that 
liquid  taking  up  its  own  volume  of  the  gas, 
to  whatever  pressure  it  may  be  subjected. 
Hence,  as  the  density  of  the  gas  itself — 
that  is  to  say,  the  quantity  contained  in  a 
given  space — increases  directly  as  the 
pressure,  it  follows  that  the  quantity  ab- 
sorbed by  the  water  must  also  increase  in 
direct  proportion  to  the  pressure  :  for  in- 
stance, under  a  pressure  of  10  atmospheres, 
the  quantity  absorbed  is  ten  times  as  great 
as  under  the  ordinary  atmospheric  pressure. 
Water  thus  impregnated  with  excess  of 
carbonic  acid  has  a  peculiarly  fresh  and 
pleasant  flavour,  and  effervesces  rapidly  as 
soon  as  the  containing  vessel  is  opened, 
the  effervescence  continuing  till  the  quan- 
tity of  gas  dissolved  in  the  water  is  reduced 
to  that  which  would  be  taken  up  under  the 
ordinary  pressure  ;  after  this,  the  gas  con- 
tinues to  escape  silently,  if  the  liquid  be 
exposed  to  the  air,  till  at  length  the  quan- 
tity remaining  is  reduced  to  a  mere  trace. 
If  the  liquid  be  boiled,  the  whole  escapes  at 
once.  The  various  kinds  of  aerated  water, 
soda  water,  effervescing  lemonade,  &c,  con- 
sist of  water  impregnated  by  mechanical 
pressure  with  large  quantities  of  carbonic 
acid,  and  flavoured  with  various  saline  and 
other  ingredients.  Champagne,  and  other 
effervescing  wines,  likewise  owe  their 
sparkling  properties  to  the  presence  of 
this  gas  ;  but  in  these  liquids,  the  carbonic 
acid  is  produced  by  the  fermentation  of  the 
grape-juice,  or  other  vegetable  matter  of 
which  the  wine  is  made. 

Carbonic  acid  exists  in  the  atmosphere ; 
its  proportion  varies  from  6*2  to  3*7  parts 
in  10,000,  the  average  being  about  one 
part  in  2,000.  Notwithstanding  its  great 
density,  it  is  distributed  almost  uniformly 
through  the  atmosphere,  agreeably  with  the 
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general  law  of  gaseous  diffusion,  (p.  9.) 
Where,  however,  it  issues  from  fissures  in 
the  ground  in  confined  situations,  it  some- 
times accumulates  in  considerable  quanti- 
ties. There  is  a  cave,  near  Naples,  called 
the  "  Grotta  del  Cane,"  or  Dog's  Grotto,  in 
which  carbonic  acid  gas  issues  from  the 
ground,  and  forms  a  stratum  two  or  three 
feet  deep.  A  man  going  into  this  cave  can 
breathe  freely;  but  a  dog,  whose  nose  is 
closer  to  the  ground,  soon  falls  down  in  a 
state  of  suffocation. 

The  sources  from  which  the  carbonic  acid 
in  the  atmosphere  is  derived,  have  been 
already  mentioned  at  the  beginning  of  this 
lecture.  Among  these,  we  must  particularly 
notice  the  respiration  of  animals.  Respira- 
tion is  a  process  of  slow  combustion,  in 
which  the  combustible  elements  of  the  body, 
the  carbon,  hydrogen  and  nitrogen,  combine 
with  oxygen,  and  are  gradually  burnt  away. 
In  the  higher  order  of  animals,  including 
man,  this  process  is  carried  on  as  follows  : — 
The  heart  is  the  great  reservoir  of  the 
blood,  which  is  sent  from  it  to  all  parts 
of  the  body  through  a  set  of  vessels  called 
arteries,  and  returns  to  it  through  another 
set  of  vessels  called  veins.  Both  these 
systems  of  blood-vessels,  as  they  recede 
from  the  heart,  branch  out  and  subdivide 
in  all  directions,  becoming  smaller  and 
smaller,  till  they  are  ultimately  connected 
by  a  set  of  extremely  minute  vessels,  called 
the  capillaries,  (from  the  Latin  word,  ca- 
pillus,  a  hair,)  which  spread  like  a  net- 
work over  all  the  organs  of  the  body,  both 
internal  and  external ;  the  capillary  system, 
in  fact,  is  made  up  of  the  ultimate  rami- 
fications of  the  arteries,  together  with  the 
first  origins  of  the  veins,  and  constitutes 
the  passage  from  the  one  to  the  other.  The 
blood  which  flows  through  the  arteries 
differs  greatly,  both  in  appearance  and  in 
chemical  constitution,  from  that  which 
passes  through  the  veins.  Arterial  blood 
is  of  a  florid  red  colour,  and  contains  a  con- 
siderable excess  of  oxygen  ;  venous  blood, 
on  the  contrary,  is  of  a  dark  purple  colour, 
(like  that  which  flows  from  the  arm  in  the 
ordinary  operation  of  blood-letting,)  and 
contains,  not  free  oxygen,  but  carbonic 
acid.  The  change  takes  place  in  the  capil- 
laries, the  free  oxygen  of  the  arterial  blood 
there  combining  with  the  caibon  and  other 
elements  of  the  body,  and  forming  certain 
oxidized  products,  among  which  is  carbonic 


acid.  In  this  state,  the  blood  is  returned 
to  the  heart,  and  thence,  to  restore  it  to  the 
condition  of  arterial  blood,  it  is  sent  through 
the  lungs.  These  organs  are  composed  of 
a  great  number  of  minute  air-cells,  the 
membranous  walls  of  which  are  traversed  by 
capillary  blood-vessels.  To  these  the  blood 
is  conveyed  from  the  heart  to  the  pulmonary 
artery  (or  lung  artery),  and  having  passed 
through  them,  it  returns  to  the  heart  by 
the  pulmonary  vein.  Now,  as  it  passes 
through  the  blood-vessels  of  the  lungs,  it 
absorbs  oxygen  from  the  air,  with  which 
the  cells  of  those  organs  are  constantly 
filled,  and,  at  the  same  time,  parts  with  its 
carbonic  acid,  which,  together  with  the 
nitrogen  of  the  air,  is  expelled  from  the 
lungs,  in  the  act  of  expiration.  The  blood 
is  thus  restored  to  its  original  state,  and 
rendered  fit  to  circulate  through  the  body. 

The  conversion  of  venous  into  arterial 
blood  is  easily  shown  by  putting  a  quantity 
of  dark  purple  blood  taken  from  a  vein  into 
a  vessel  filled  with  oxygen  ;  the  colour  soon 
changes  to  bright  red.  The  same  change 
takes  place,  though  not  so  quickly,  on 
merely  exposing  the  venous  blood  to  the 
air.  The  exhalation  of  carbonic  acid  from 
the  lungs  may  be  rendered  evident  by 
blowing  through  a  tube  into  lime-water; 
a  precipitate  of  carbonate  of  lime  is  quickly 
produced. 

The  office  of  the  lungs,  then,  is  to  sup- 
ply the  blood  with  oxygen  ;  and  the  oxy- 
gen thus  absorbed,  is  conveyed  to  all  parts 
of  the  body,  where  it  combines  with  and 
burns  away  the  organic  tissues.  This  slow 
combustion  is  the  source  of  animal  heat ; 
the  combination  of  the  carbon  and  other 
elements  of  the  body,  in  the  manner  just 
described,  being  attended  with  the  evolu- 
tion of  the  same  quantity  of  heat,  as  if 
those  substances  were  burnt  in  the  air  in 
the  ordinary  way  ;  the  temperature,  how- 
ever, is  less  raised  in  the  former  case  than 
in  the  latter,  because  the  combination  takes 
place  more  slowly.  It  was  formerly  sup- 
posed, that  the  combination  of  the  oxygen 
with  the  carbon,  &c,  of  the  body,  took 
place  in  the  lungs  ;  this,  however,  is  not 
the  case ;  if  it  were  so,  the  temperature  of 
the  lungs  would  be  higher  than  that  of  any 
other  part  of  the  body,  which  it  is  not. 
The  actual  combustion  takes  place  in  the 
capillaries,  which,  as  already  observed,  are 
diffused  all  over  the  body. 
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j  In  the  higher  orders  of  animals  (birds 
and  mammalia),  which  possess  the  double 
circulation  just  described,  the  whole  of  the 
blood  becomes  thoroughly  oxygenated,  and 
the  combustion  thereby  set  up  is  suf- 
fieently  active  to  keep  the  temperature 
independent  of  the  surrounding  medium.* 
The  temperature  of  the  human  body,  for 
instance,  in  a  state  of  health,  is  nearly  con- 
stant ;  a  thermometer  plunged  into  the 
mouth  or  into  a  wound,  always  marks  98°, 
whether  the  individual  be  living  in  a  warm 
or  in  a  cold  climate.  In  fact,  when  the 
temperature  of  the  air  is  low,  its  density  is 
increased,  and  therefore  a  larger  quantity  is 
taken  in  at  each  inspiration  ;  and  the  effect 
of  this  increased  supply  is  the  same  as  that 
of  an  increased  draught  to  a  furnace — viz., 
to  make  the  fire  burn  faster,  and  thereby 
compensate  for  the  greater  quantity  of  heat 
abstracted  by  the  surrounding  cold  me- 
dium. Animals,  in  which  this  constancy 
of  temperature  exists,  are  said  to  be  warm- 
blooded. In  the  lower  orders  of  animals, 
on  the  contrary — fishes  and  reptiles,  for 
example — the  circulating  system  is  less 
elaborate,  and  the  blood  is  less  thoroughly 
oxygenated.  The  consequence  is,  a  slower 
combustion  and  less  development  of  heat. 
In  such  animals,  which  are  called  cold- 
blooded, the  temperature  of  the  body  is 
never  more  than  a  few  degrees  above  that 
of  the  surrounding  air  or  water. 

From  the  preceding  explanations,  you 
will  clearly  understand  that  the  effect  of 
animal  respiration  is  to  vitiate  the  air, 
abstracting  the  oxygen,  and  introducing 
carbonic  acid  in  its  place.  Hence  the 
nnhealthiness  of  confined  apartments,  and 
the  necessity  for  efficient  ventilation  in  all 
places  where  a  large  number  of  persons  are 
assembled.  The  drowsy  effect  often  ex- 
perienced in  such  places,  is  mainly  due  to 
the  carbonic  acid  in  the  air.  This  gas, 
indeed,  when  present  in  excess,  but  not  in 
sufficient  quantity  to  produce  absolute  suf- 
focation, acts  upon  the  system  like  a  nar- 
cotic poison. 

Notwithstanding  the  continual  abstrac- 
tion of  oxygen  trom  the  air  Jay  animal 
respiration,   the  quantity  thus   consumed 

*  In  birds,  besides  the  proper  lungs,  there  are 
additional  bags  for  the  extension  of  the  respiratory 
system  ;  and  even  the  great  bones  of  the  body  are 
filled  with  air,  and  made  subservient  to  the 
purposes  of  respiration. 


bears  but  a  very  small  proportion  to  the 
entire  amount  of  oxygen  in  the  atmosphere  ; 
it  has,  indeed,  been  calculated  that  the 
quantity  consumed  in  a  century  does  not 
exceed  yJ^  of  the  whole.  Small,  how- 
ever, as  this  proportion  is,  its  effect  wouM 
nevertheless  become  sensible  in  the  course 
of  ages,  were  there  not  some  means  in  exist- 
ence for  decomposing  the  carbonic  acid,  and 
restoring  the  oxygen.  This  office  is  per- 
formed by  plants,  the  leaves  of  which, 
during  the  day,  decompose  the  carbonic 
acid  of  the  air,  absorbing  the  carbon  and 
setting  the  oxygen  free.  This  effect  may 
be  easily  shown  by  placing  some  fresh  leaves 
under  a  glass  jar,  filled  with  water  containing 
carbonic  acid,*  and  inverted  in  a  basin  of 
water,  and  exposing  the  arrangement  to 
the  direct  rays  of  the  sun.  In  a  few 
hours  a  considerable  quantity  of  pure  oxygen 
will  collect  at  the  upper  part  of  the  vessel. 
This  decomposition  of  carbonic  acid  by 
plants  takes  place  not  only  in  direct  sun- 
shine, but  likewise,  though  less  quickly,  in 
diffused  daylight.  During  the  night  an 
opposite  effect  is  produced,  the  plant  then 
giving  out  carbonic  acid  from  its  leaves, 
and  still  more,  from  its  flowers ;  for  this 
reason,  it  is  dangerous  to  keep  flowers  in  a 
sleeping  room.  The  quantity  of  carbonic 
acid  thus  given  out  by  plants  at  night,  is 
much  less  than  that  which  they  decompose 
during  the  day;  so  that,  upon  the  whole, 
plants  act  as  purifiers  of  the  atmosphere, 
and  counteract  the  deteriorating  effect  pro- 
duced upon  it  by  animal  respiration.  In 
this  we  see  another  beautiful  example  of 
the  manner  in  which  plants  and  animals 
contribute  to  each  other's  support.  The 
plant  supplies  carbon  and  other  elements 
for  the  support  of  the  animal ;  the  carbon 
is  consumed  in  the  animal  body  by  the 
oxygen  of  the  air,  and  converted  into  car- 
bonic acid,  and  this  substance  is  again 
decomposed  by  plants,  and  supplies  them 
with  carbon.  It  is  true  that  the  vegetable 
mould  in  the  soil,  arising  from  the  decay  of 
former  vegetation,  is  also  a  source  of  carbon 
to  plants,  especially  to  those  which  are 
cultivated ;  but  the  presence  of  carbon  in 
the  soil  is  not  absolutely  necessary  ;  plants 
can  grow  and  flourish  on  soils  which  are 
totally  destitute  of  it ;  the  extensive  forests 

*  The  spring-water  of  London,  which  contains, 
a  considerable  quantity  of  carbonic  acid,  is  very 
well  adapted  for  this  experiment. 
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of  the  "  Landes,"  in  the  south  of  France, 
grow  on  sandy  soils,  from  which  vegetable 
matter  is  entirely  absent.  In  such  cases, 
it  is  clear,  that  the  whole  of  the  carbon 
must  be  derived  from  the  atmosphere. 

Carbo?iates. — The  formula  of  a  neutral  or 
normal  carbonate  is  MC03  or  MO  .  CO,. 
A  great  number  of  metals  form  salts  having 
this  constitution,  and  there  likewise  exist 
numerous  basic  and  acid  carbonates.  The 
carbonates  of  the  alkali-metals,  potassium, 
sodium,  and  ammonium,  are  soluble  in 
water  ;  of  the  other  metals,  the  normal  and 
basic  carbonates  are  insoluble  ;  the  acid 
carbonates  more  or  less  soluble. 

Carbonates  are  readily  decomposed  by 
nearly  all  acids,  the  carbonic  acid  being 
driven  out  with  effervescence,  and  the  other 
acid  taking  its  place.  Hence,  when  we  have 
got  the  carbonate  of  any  metal,  it  is  easy  to 
form  any  other  salt  of  it,  by  acting  on  the 
carbonate  with  the  corresponding  acid. 
The  same  property  furnishes  an  easy  method 
of  detecting  the  presence  of  carbonic  acid 
in  any  compound,  either  natural  or  arti- 
ficial. The  substance  to  be  tested  is  acted 
upon  by  dilute  sulphuric  acid,  and  if  an 
Inodorous  gas  is  given  off,  we  maybe  sure 
of  the  presence  of  carbonic  acid.  Sulphites 
and  sulphides  are  likewise  decomposed  with 
effervescence  by  dilute  acids,  but  the  sul- 
phurous acid  evolved  in  the  one  case,  and 
the  sulphuretted  hydrogen  in  the  other, 
are  readily  distinguished  from  carbonic 
acid  by  their  powerful  and  characteristic 
odours. 

Nearly  all  carbonates  are  decomposed  at 
a  red  heat,  the  carbonic  acid  being  driven 
off,  and  the  metal  being  left  behind,  either 
in  the  pure  state,  or  in  the  form  of  an  ox- 
ide. The  common  process  of  lime-burning 
consists  in  subjecting  chalk,  marble,  or  any 
other  kind  of  lime-stone  (CaC03)  to  a  red 
heat,  whereby  the  carbonic  acid  (C02),  is 
expelled,  and  lime  (CaO)  is  left  behind. 
Carbonate  of  barium  requires  a  full  white 
heat  to  decompose  it,  and  the  normal  car- 
bonates of  potassium  and  sodium  will  bear 
the  strongest  heat  without  decomposition. 
The  acid  carbonates  of  these  metals  are  par- 
tially decomposed  at  a  red  heat,  the  excess 
of  carbonic  acid  escaping,  and  the  normal 
carbonate  being  left  behind.  Thus  the 
acid  carbonate,  or  bicarbonate,  ofpotassium, 
KC03  -f-  C02,  is  resolved  by  heat  into 
KC0a  and  C02. 


AN  ADDRESS  TO  THE  STUDENTS 
OF  ISSELBERG. 

BY    PROFESSOR    SCHONDERF. 

I  do  not  hesitate,  my  dear  young  friends, 
to  admit  that  I  feel  proud  of  the  honour 
which  has  to-day  devolved  upon  me,  by  my 
being  deputed  by  the  superiors  of  your 
University  to  address  to  you  a  few  words 
of  parting  admonition  before  you  leave  this 
seminary,  many  of  you  to  enter  upon  the 
duties  of  life — I  may  say,  to  begin  to  walk 
through  the  world  free  from  the  restraints 
of  schools  and  governors,  by  which  your 
conduct  and  actions  have  hitherto  been,  in 
a  great  measure,  regulated.  I  must  admit, 
however,  that  when  I  considered  the  im- 
portance of  the  task  assigned  to  me,  I  for  a 
moment  shrunk  from  it,  feeling  my  in- 
ability to  execute  so  weighty  an  office,  and 
knowing  that  there  are  many  within  our 
seminary  infinitely  better  qualified  than 
myself  to  deliver  to  you  a  parting  charge  ; 
until  I  reflected  that  we  should  never  de- 
cline any  duty  on  account  of  its  difficult}', 
but  endeavour  by  our  own  diligent  exer- 
tions to  make  amends  for  our  natural 
deficiencies. 

This  principle,  I  believe,  may  be  equally 
applied  to  the  most  trivial,  or  most  im- 
portant duty  we  may  be  called  on  to 
perform  ;  and  it  has  been  wisely  said,  that 
whatever  is  worth  doing,  is  worth  doing 
well.  By  this  attention  even  to  trifles,  we 
acquire  a  habit  of  thought  that  may  often 
serve  us  on  more  important  occasions  ;  not, 
however,  my  friends,  that  I  would  have  you 
bound  your  views  or  exertions  within  nar- 
row limits  ;  on  the  contrary,  set  before  you 
some  object  in  life  for  which  to  strive,  and 
which  let  it  be  your  constant  study  to 
endeavour  to  attain ;  for  he  who  passes 
through  life  without  an  aim  may  be  said  to 
exist  rather  than  to  live.  To  many  of  you, 
your  parents  or  guardians  have  pointed 
out  the  path  in  which  you  are  to  walk ; 
strive,  then,  after  eminence  in  the  pursuit 
to  which  Providence  has  thus  called  you  : 
and  even  though  many  of  your  competitors 
should  outstrip  you  in  the  race,  your  exer- 
tions will  not  have  been  in  vain  ;  the  higher 
the  object  of  those  exertions,  even  though 
not  thoroughly  successful,  the  greater  will 
be  the  advantages  derived  from  the  strug- 
gle.    Your  views  will  have  been  enlarged, 
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and  your  mind  strengthened  by  the  exercise 
of  its  powers,  and  you  will  at  least  have 
gained  an  eminence  above  his  whose  high- 
est aim  was  mediocrity.  Few,  indeed,  have 
ever  attained  the  height  to  which  they  have 
aspired;  yet  the  higher  and  more  dif- 
ficult the  goal  sought  for,  the  farther,  at 
least,  from  the  declivity  of  the  hill  of  life 
will  you  have  attained. 

"  But,"  say  some  of  you,  "  this  is  only 
applicable  to  those  whose  calling  in  life, 
though  chosen  by  others,  is  agreeable  to 
themselves.  They  may  well  seek  for  pre- 
eminence in  their  pursuits,  for  in  so  doing 
they  are  cultivating  the  tastes  most  conge- 
nial to  them ;  our  case  is  very  different — 
and  to  many  of  us  superiority  in  the  humble 
station  in  which  Providence,  or  the  views 
of  our  friends  have  placed  us,  would  scarce 
repay  our  exertions.,,  Your  complaint, 
I  admit,  is  partly  just,  and  I  have  often 
been  distressed  to  see  excellent  abilities 
wasted  or  despised  on  some  such  accounts. 
But  it  would  be  well  first  to  weigh,  whether 
your  complaints  arise  from  a  morbid  spirit 
of  discontent,  or  from  a  noble  desire  to 
enter  upon  some  other  field  of  action  more 
congenial  to  your  tastes.  In  the  former 
case,  I  would  only  observe,  that  if  you 
would  be  happy,  it  were  wise  to  overcome 
such  feelings.  Repining  cannot  alleviate, 
but  may — nay,  must,  aggravate  even  real 
evils,  of  which  there  are  enough  in  life. 
"Why  then  distress  yourselves  by  imaginary 
ones  ?  Apply  yourselves  with  energy  and 
activity  to  the  discharge  of  your  duties, 
and  what  at  first  appears  irksome  will  at 
length  become  tolerable,  and  finally  agree- 
able. Fly  from  the  first  approaches  of 
Discontent,  and  stifle  her  clamours  writh 
the  cheerful  voice  of  activity  and  business. 
She  will  thus  weary  of  her  complaints, 
finding  you  inaccessible  to  her  advances. 
Strive  to  appear  cheerful ;  and,  weary  of 
playing  a  false  part,  you  will  soon  become 
really  so. 

To  the  latter  class  of  complainants  I  can 
offer  my  heartfelt  sympathy ;  and  will 
endeavour  to  give  you  whatever  advice  my 
own  experience  and  h  observations  may 
enable  me  to  suggest. 

Your  energies  are  cramped — your  spirit 
crushed — and  perhaps,  with  some,  in  addi- 
tion, the  hand  of  misfortune  has  deadened 
your  exertions.  But  your  case,  though  to 
be  lamented,  is  still  far   from   hopeless  ; 


and  if  you  can  but  rouse  your  ener- 
gies and  courage  for  the  task,  your  deserts 
will  be  far  above  his  who  has  only  to  pursue 
steadily  the  duties  of  the  station  to  which 
Providence  has  called  him.  So  far  from  dis- 
couraging a  feeling  which,  in  you,  I  will 
not  call  discontent,  (for  that  you  must 
steadily  shun,)  I  would  rather  stimulate 
you  to  noble  exertions.  But  weigh  well 
the  many  difficulties  you  must  encounter. 
The  best  season  of  your  life — the  first  years 
of  youth,  are  past — your  time  and  talents 
have  been  devoted  to  pursuits  from  which 
you  can  reap,  perhaps,  but  a  scanty  har- 
vest. Look,  therefore,  abroad  into  the 
world  carefully  and  inquisitively,  and  ask 
yourself,  what  then  is  the  path  you  would 
wish  to  pursue  ?  Inquire  into  its  difficul- 
ties, ask  after  its  advantages  ;  examine,  then, 
your  own  capabilities,  and  the  probability 
of  success,  and  do  not  rashly  and  presump- 
tuously overrate  your  abilities ;  yet  with 
equal  care  avoid  forming  too  low  an  esti- 
mate of  them ;  for  what  we  think  ourselves 
unable  to  perform,  want  of  proper  confi- 
dence may  render  us  really  unequal  to. 
Nerve  and  stimulate  your  courage  by  exer- 
cise and  study ;  examine  the  actions  of  the 
great  and  famous,  and  profit  by  their 
example  ;  do  not  suffer  yourselves  to  be 
overcome  by  slight  difficulties,  and  you 
may,  at  length,  assail  great  ones  ;  and  with 
the  blessing  of  God  upon  your  efforts  you 
may  reasonably  hope  for  success. 

I  would  now  beg  to  caution  you  against 
an  error  too  common  to  youths  ;  viz.  that 
of  supposing  that  when  to-night  you  leave 
the  walls  of  our  University  your  education 
is  complete.  To  you,  who  really  think  so, 
I  would  only  observe  that  the  time  and 
money  expended  here  have  been  well  nigh 
spent  in  vain.  The  mind  of  man  cannot 
be  stationary — it  must  either  advance  or 
retrograde  ;  and  if  you  do  not  improve  the 
advantages  which  you  already  possess,  you 
will  soon,  very  soon,  fall  far  below  even 
what  you  at  present  are. 

To  some  I  have  a  far  more  important 
charge  to  give.  I  grieve  to  say  that  many  pass 
through  a  nominal  course  of  education 
without  a  desire,  or  an  effort  having  been 
made,  for  improvement.  You  should  blush 
for  the  time  and  opportunity  thus  wasted, 
which  will  never  again  be  yours  ;  you  have 
squandered  advantages  that  many  worthier 
youths,    whom    poverty   or   adversity   has 
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oppressed,  would  have  gloried  in  enjoying. 
But  I  would  not  discourage  even  you, 
though  the  best  years  of  your  life  are 
past  ;  for  it  is  never  too  Jate  to  repair 
the  evils  of  a  neglected  education.  And 
here  let  me  remark,  that  education,  in 
reality,  depends  upon  ourselves,  more  than 
on  our  teachers  ;  their  office  is,  in  fact, 
only  to  teach  us  how  to  educate  ourselves, 
and  those  who  are  deprived  of  their  assis- 
tance, can,  by  their  own  diligence  and 
assiduity,  in  a  great  measure  dispense  with 
their  aid. 

In  recommending  a  course  of  education 
to  those  whose  education  has  thus,  or  from 
any  other  cause,  been  neglected,  I  would, 
in  the  first  instance,  recommend  a  careful 
perusal  of  History,  commencing,  of  course, 
with  the  most  ancient ;  perhaps  I  would 
even  anticipate  ancient  History,  by  a  study 
of  the  Classics  (the  works  of  Homer, 
Virgil,  &c.)  which  seem  to  combine  so 
closely  truth  and  fiction.  You,  who  are 
masters  of  the  learned  languages,  possess 
a  great  advantage  in  being  able  to  peruse 
them  in  the  original,  but  happily  they  are 
now  within  the  reach  of  every  one  in  his 
native  tongue.  You  would  also  much  im- 
prove your  taste  and  form  your  judgment 
by  reading  occasional  works  of  criticism ; 
and  perhaps  this  is  best  found  in  well 
written  lives  of  celebrated  literary  charac- 
ters, where  you  generally  find  able,  though 
not  over-laboured  reviews,  of  their  works. 
But  the  mind  as  well  as  the  body  requires 
relaxation,  and  an  occasional  indulgence 
in  lighter  reading,  so  far  from  being  inju- 
rious, may  be  advantageously  indulged  in. 

Embrace  opportunities  of  mingling  in 
polite  and  refined  society  ;  and  if  called  to 
it,  do  not  always  shun  that  of  a  mere  trivial 
character,  for  if  you  can  learn  nothing 
from  such  society  yourself,  you  may  perhaps 
sometimes  find  an  opportunity  of  here  or 
there  dropping  a  stray  word  of  warning  or 
advice  to  others. 

As  there  are  few  situations  in  life  from 
which  we  cannot  derive  profit,  look  abroad, 
and  awake  into  the  world,  with  your  eyes 
open,  your  mind  alert  to  gather  wisdom 
and  knowledge  at  every  step  ;  thus,  even 
without  the  aid  of  books,  you  might  occupy 
a  place  in  the  world  which  would  make 
your  society  be  courted  by  all. 

In  every  circumstance,  strive  to  fortify 
your  minds,  that  you  may  be  prepared  to 


meet,  like  men,  those  misfortunes  which,  in 
this  life,  all  must  expect  to  encounter;  but 
do  not  mistakenly  suppose  that  a  gloomy 
brooding  over  evils  that  may  one  day  befall, 
would  serve  as  such  a  preparative.  It 
would  be  the  worst  preparative.  Look 
always  at  the  fairest  side  of  the  darkest 
picture ;  and  he  who  can  do  this — oh  how 
bright  will  be  the  lustre  of  his  happiness  I 
Yes,  my  friends,  there  is  wisdom,  not  in 
despising  the  afflictions  that  befall  us,  but 
still  in  combating  and  opposing  them, 
and  not  sinking  under  their  influence,  or 
idly  supposing  that  any  misfortune  has 
befallen  you  greater  than  is  the  common 
lot  of  man.  Do  not,  therefore,  be  conti- 
nually entertaining  your  friends  with  a 
history  of  your  trials  ;  it  is  unmanly  to 
implore  too  loudly  the  pity  of  the  world. 
The  sympathy  and  advice  of  a  friend  is, 
however,  a  blessing  not  to  be  slighted,  and 
when  you  have  indeed  found  such  you  may 
freely  pour  your  complaints  into  one  ear 
willing  to  hear ;  for  it  is  a  rich  blessing  to 
find  a  heart  willing  to  share  our  joy  or 
sorrow.  But  choose  carefully,  and  when 
you  have  found  a  friend,  you  have  found  a 
treasure,  which  it  is  well  worth  your  while 
to  endeavour  to  preserve.  He  who  has  no 
friend,  to  whom  he  can  at  all  times  con- 
fide, is  indeed  alone  in  the  world  ;  but  he 
whose  heart  is  on  his  lips,  and  who  speaks 
of  little  besides  his  own  troubles,  will  be 
more  likely  to  meet  with  ridicule  and  con- 
tempt than  sympathy  and  counsel. 

Go  forth  now  into  the  world,  and  conduct 
yourselves  like  men  who  have  a  noble  aim 
in  view ;  and  if  what  I  have  this  day  said 
is  calculated  to  assist  and  guide  you  in 
your  career,  may  the  blessing  of  God  be 
with  my  Address,  and  enable  you  to  live 
the  better  for  my  parting  admonition. 
Farewell. 


Cowley  became  a  poet  by  accident. 
In  his  mother's  apartment,  he  found, 
when  very  young,  a  copy  of  Spenser's 
Faerie  Queen,  and  by  a  continual  study, 
he  became  enchanted  by  the  muse.  In 
the  same  manner,  Sir  Joshua  Reynolds 
had  his  fondness  for  art  excited  by  Rich- 
ardson's Treatise ;  Benjamin  Franklin  at- 
tributed the  cast  of  his  genius  to  De  Foe's 
Essay  on  Projects, 
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It  AMBLE  THE  ELEVENTH. 


SIDON,  ITS  RUINS  AND  HISTORICAL  ASSOCIA- 
TIONS—THE PROGRESS  OF  THE  PLAGUE  IN 
SYRIA  —  SAREPTA  —  ARRIVAL  AT  SOOR  OR 
TYRE. 

"  These  tow'rs,  that  long  withstood  the  blast, 
These  mossy  tow'rs  are  mouldering  fast, 

While  Flora's  children  stay  ; 
To  mantle  o'er  the  lonely  pile, 
To  gild  destruction  with  a  smile, 

And  beautify  decay. 


Oh,  here  shall  Contemplation  love, 
Unseen,  and  undisturb'd  to  rove ; 


And  bending  o'er  some  mossy  tomb, 
Where  valour  sleeps,  or  beauties  bloom, 
Shall  weep  for  glory's  transient  day, 
And  grandeur's  evanescent  ray  !  " 

Mrs.  Hemans. 

Early  one  morning,  when  the  air  seemed 
fresher,  and  the  sky  brighter  than  usual, 
and  birds,  flowers,  and  people,  were  enjoy- 
ing the  change  from  dull  gloomy  weather, 
with  its  accompanying  storms,  to  sparkling 
sunshine,  fragrant  breezes,  and  a  blue  sky, 
our  well-mounted  party  left  Beyrout,  and, 
scampering  over  the  yellow  sands  for  seve- 
ral miles,  at  last  espied  Sidon,  which  pre- 
sented rather  an  imposing  appearance  rising 
from  the  shore. 

Trotting  through  the  guard-house,  and 
passing  by  groups  of  lazy  Turkish  soldiers, 
smoking  and  playing  at  dominoes,  we 
entered  the  town.  How  soon  our  ideas 
respecting  it  changed  !  The  interior  was 
gloomy  and  wretched,  irregularly  built,  and 
contrasting  forcibly  with  the  shady  groves 
and  gardens,  filled  with  various  kinds  of 
fruit-trees,  with  which  the  town  is  sur- 
rounded. 

The  streets  are  narrow,  the  cafes  dirty, 
and  the  general  aspect  of  the  interior  un- 
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comfortable.  Its  name  flourishes  too  often 
in  the  history  of  the  plague  to  make  ycu 
feel  at  ease  ;  the  people  have  such  a  death- 
like appearance ;  the  dogs  infest  the  streets  ; 
and  the  houses  seem  all  to  be  plague- 
infected: — 

11  For  hut  and  palace  show  like  filthily ; 
The  dingy  denizens  are  rear'd  in  dirt." 

The  Great  Sidon,  or  Tsidon-rabbah,  is 
now  called  Saida ;  it  has  sometimes  been 
called  Saidee,  and  Zidon.  It  is  larger  than 
Acre,  and  was  formerly  surrounded  by 
strong  fortifications,  which  were  much 
damaged  by  the  operations  carried  on 
against  it  in  the  Syrian  war  of  1840.  The 
population  has  generally  been  much  over- 
rated, having  been  stated  by  most  authors 
to  contain  about  15,000  inhabitants;  while 
in  reality  it  does  not  contain  more  than 
6,000  ;  of  whom  1,000  are  Christians,  200 
Jews,  and  the  remainder  chiefly  Maronites 
and  Turks.  The  people  are  occupied  gen- 
erally in  spinning  cotton,  and  cultivating 
the  land  to  raise  apricots,  figs,  oranges, 
lemons,  pomegranates,  and  melons,  which, 
with  silks,  corn,  oil,  galls,  and  boots,  shoes, 
and  slippers  of  morocco  leather,  form  their 
chief  exports.  The  imports  consist  of 
clothes,  dyes  for  cotton,  spices,  and  Spanish 
iron. 

The  town  is  filled  with  ruins ;  but  there 
are  very  few  interesting  antiquities  within 
its  walls,  though  outside  there  are  several. 
The  castle  and  palace  of  Fakr-ed-deen  is 
surrounded  by  the  sea,  and  only  connected 
with  the  town  by  a  bridge.  On  a  little  hill 
on  the  north  side  there  are  the  remains  of 
an  old  castle,  said  to  have  been  built  by 
Louis  XI. ;  but  now  in  a  most  dilapidated 
state.  The  view  of  the  surrounding  coun- 
try from  this  is  very  fine,  the  luxuriant 
orchards  and  gardens  being  relieved  here 
and  there  by  some  white-domed  house,  or 
towering  minaret,  and  the  blue  sea  dashing 
over  the  golden  sands,  leaving  wreaths  of 
foam  upon  them  as  it  recedes  to  renew  the 
attack.  Upon  the  summit  of  the  hill,  and 
near  to  the  remains  of  the  citadel  built 
by  Louis  XI.,  is  a  square  castle  of  rus- 
ticated stone,  and  the  remains  of  a  circular 
wall. 

The  port  or  harbour  of  Sidon  was  filled 
up  by  order  of  the  celebrated  Emir  Fakr- 
ed-deen,  when  he  revolted  from  the  sultan  ; 
and  now  only  small  boats  can  enter  the 
harbour,  where  formerly  large  vessels  an- 


chored with  safety  ;  so  that  all  vessels  are 
obliged  to  discharge  their  cargo  in  an 
unsheltered  road,  and,  during  the  winter 
season,  are  necessitated  to  run  into  Soor 
for  shelter. 

Sidon  is  a  city  of  great  antiquity,  having 
been  founded  by  the  eldest  son  of  Canaan 
after  the  Deluge.  When  the  land  was  di- 
vided among  the  tribes  of  Israel,  it  was 
assigned  to  Asher ;  but  the  inhabitants 
offered  such  a  determined  resistance,  that 
they  could  not  be  expelled.  When  Jacob 
blessed  his  sons,  and  prophesied,  he  men- 
tioned Zidon  as  the  boundary  of  the 
portion  of  Zebulun;*  and  Joshua  twice 
mentions  great  Zidon ;  f  therefore,  the 
certainty  of  its  existence  as  early  as  B.C. 
1689,  is  fully  established.  Although  fre- 
quently called  the  sister  city  to  Tyre,  it 
should  more  properly  be  termed  the  mother 
city  ;  for  Ezekiel  distinctly  informs  us 
of  the  relationship,  J  and  Tyre  is  called 
"  the  daughter  of  Zidon."§ 

The  greatness  of  Sidon  arose  from  the 
skill  of  the  inhabitants  in  manufactures, 
felling  timber,  building  ships,  and  attention 
to  commerce  ;  they  were  the  first  people  to 
establish  a  maritime  intercourse  by  ven- 
turing beyond  their  own  coast ;  and  glass 
is  said  to  have  been  first  manufactured  by 
them.  In  a  short  time,  we  find  them  cele- 
brated for  their  skill  in  embroidery,  dyeing, 
and  superiority  in  the  manufacture  of  trin- 
kets, toys,  and  jewellery  generally.  Neither 
did  they  neglect  the  sciences,  for  they  were 
acquainted  with  chemistry  and  pharmacy, 
being  employed  in  gilding  with  beaten  or 
water  gold,  and  the  preparation  of  opium, 
various  unguents,  and  the  extraction  of 
quicksilver  from  cinnabar.  Strabo  assigns 
the  invention  of  arithmetic  and  astronomy 
to  them;  this,  however,  may  be  doubtful; 
but  we  know  that  they  were  acquainted 
with  both  sciences,  and  made  use  of  the 
Great  Bear  for  the  direction  of  their  ships' 
course. 

Sidon  has  experienced  many  changes  as 
regards  its  political  condition.  The  in- 
habitants are  mentioned  in  Judges  (x.  12), 
in  conjunction  with  other  nations,  as  the 
rulers  or  oppressors  of  Israel ;  and  we  may 
therefore  infer,  that  the  city  was  then  a 
powerful  one.     Afterwards,  in  the  time  of 


*  Gen.  xlix.  13. 
%  Ezek.  xxvii.  8. 


t  Josh.  xi.  8  ;■  xix.  28. 
§  Isai.  xxiii.  12. 
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David  and  Solomon,  it  appears  to  have 
been  under  the  government  of  the  king  of 
Tyre  ;  though  still  possessing  great  power 
and  importance  ;  subsequently  Shalmaneza, 
the  Assyrian  conqueror,  took  the  city, 
which  had  separated  itself  from  Tyre.  It 
was  governed  by  a  king  of  its  own  during 
the  time  of  its  subjection  to  the  Assyrian, 
Babylonian,  and  Persian  rule.  The  Sido- 
nians  revolted  under  Artaxerxes  Ochus ; 
and  being  besieged  and  betrayed  by  their 
king  to  Ochus,  they  burnt  the  city,  their 
treasures,  and  themselves.  Sidon  was  re- 
built, and,  after  a  lapse  of  several  years, 
regained  some  of  its  former  commercial 
importance  and  prosperity.  Alexander  the 
Great  advanced  against,  and  took  the  city 
without  any  resistance;  and,  after  his  death, 
it  passed  successively  under  the  power  of 
the  Egyptians,  Syrians,  Romans,  and  Cru- 
saders. The  Christians  lost  the  city  in 
1111,  and  afterwards  re-took  it  from  the 
Saracens.  St.  Louis  repaired  it  in  1250 ; 
but,  in  1289,  the  Saracens  again  became 
masters  of  it ;  and  at  the  beginning  of  the 
seventeenth  century,  the  celebrated  Druse 
prince,  Emir  Fakr-ed-deen,  destroyed  the 
mole,  and  filled  up  the  harbour  to  prevent 
the  Turkish  vessels  entering  it.  The  last 
important  event  connected  with  its  history, 
was  the  bombardment  by  the  Anglo-Turkish 
and  Austrian  fleet  in  1840. 

The  poetry  and  romance  of  Eastern 
travel  do  not  attach  themselves  to  Sidon. 
Every  spot  seems  to  cry  out,  "  Beware  of 
the  plague  !  "  Men  slink  about  with  lack- 
lustre eyes,  hollow  cheeks,  and  sallow  com- 
plexions ;  the  flies,  fleas,  and  mosquitoes 
rule  the  land  and  houses  with  tormenting 
tyranny;  the  vegetables  look  flabby;  and 
the  wine  is  not  like  the  wine  of  old,  which 
the  kings  of  Persia  drank,  or  that  noticed 
by  Julius  Alexandrinus — it  is  truly  abom- 
inable. 

The  plague,  which  associates  itself  very 
intimately  with  Syria  generally,  has  done 
much  to  assist  in  the  depopulation  of 
Sidon  ;  and,  as  the  subject  is  fraught  with 
interest  to  historians  and  travellers,  I  have 
compiled  as  complete  and  succinct  a  his- 
tory of  its  progress  as  possible,  partly  from 
various  authors,  public  j  ournals,  documents, 
and  observations,  and  have  no  doubt  my 
readers  generally  will  not  be  selfish  enough 
to  censure  me  for  its  introduction,  if  not 
quite  in  accordance  with  their  tastes. 
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Before  the  year,  r.c.  188,  there  is 
not  any  mention  made  of  the 
plague  in  Syria;  then  we  find 
that  in  the  early  part  it  ravaged 
nearly  the  whole  of  Syria,  de- 
stroying 2,000  persons  a  day  (i). 

The  first  recorded  general  plague  (2). 

Plague  all  over  Asia,  reigning 
especially  in  Egypt,  Syria,  and 
Turkey  (3). 

Overran  all  Syria  and  Asia. 

Appeared  at  Antioch,  when  the 
Crusaders  were  there,  and  carried 
off  thousands  of  all  ranks  among 
the  pilgrims. 

Appeared  at  Acre,  from  the  number 
of  Christians  slain  decomposing 
in  the  River  Bel  us,  after  the  vic- 
tory gained  by  Saladin  over  the 
Templars  ;  the  number  being  es- 
timated by  Boha-ed-deen  at  7,000. 

The  whole  of  Syria  ravaged  by  it. 

One  of  the  most  terrible  plagues 
that  ever  visited  Syria.  It  took 
its  origin  in  China  in  1346  ;  ad- 
vanced throughout  the  East  Indies 
to  Syria,  Turkey,  and  Egypt  (i). 

Prevailed  throughout  Syria,  passing 
on  to  Egypt  (5). 

Appeared  in  Aleppo,  Tripoli,  Si- 
don, and  Beyrout. 

Raged  at  Aleppo. 

Tripoli,  Sidon,  and  Damascus  ra- 
vaged by  it,  but  it  did  not  reach 
Aleppo  until  1733  (6). 

Appeared  at  Aleppo,  but  was  not 
so  violent  as  in  1719  (0). 

Appeared  again  at  Aleppo,  and 
committed  great  ravages  (G). 


Visited  nearly  the  whole  of  Syria. 

Appeared  at  Safed,  Sidon,  and 
Acre.  In  December  it  visited 
Tripoli  (7). 

One  of  the  most  disastrous  plagues 
that  ever  visited  Syria  commenced 
this  month,  and  raged  with  great 
violence  at  Sidon  and  Tripoli ; 
spreading  in  April,  increasing  in 
May  and  June,  and  declining  in 
July  and  August  (8). 

Jerusalem  was  visited  by  it  (8). 

Damascus  suffered  very  much  from 
its  ravages  (8). 

Appeared  at  Latakia,  increasing  to 
May  13,  committing  great  ra- 
vages to  June  5,  then  gradually 
declining  to  the  27h;  the  mor- 
tality after  that  decreased  from 
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twenty  to  nine  a  day.  On  the 
4th  and  5th  July  it  rose  to  twenty  ; 
fell  again  to  six  ;  by  August  1st 
it  fell  to  one  a  day.  About  8,500 
persons  were  attacked,  and  about 
4,000  died  (i). 

The  plague  broke  out  in  an  Arab 
encampment,  close  to  one  of  the 
gates  of  Aleppo.  In  the  first 
week  of  April  it  advanced  slowly ; 
in  June  increased  with  great 
force  ;  reached  its  height  in  the 
beginning  of  July,  and  dimi- 
nished towards  the  end  of  the 
month  ;  breaking  out  again  in 
August,  and  increasing  in  Sept. 

Appeared  at  Tortosa ;  slightly  in- 
creased in  April,  diminished  in 
May,  and  disappeared  in  June  (2). 

The  Pestis  Bovilla  raged  through- 
out Syria. 

It  broke  out  at  Aleppo,  increasing 
rapidly  in  May,  and  raging  vio- 
lently throughout  June ;  termi- 
nated in  July  (3). 

Appeared  at  Jaffa,  attacking  the 
army  of  Djezzar,  Turks  and 
French  alike  (4). 

Raged  in  Bonaparte's  army  at 
Jaffa  (4). 

Appeared  in  various  parts  of  Syria 
throughout  the  year. 

Appeared  at  Beyrout,  but  the  visi- 
tation was  slight. 

Prevailed  at  Thannes,  in  Lebanon, 
Zebdeni,  Zurgaia,  and  Damas- 
cus (5). 

Prevailing  at  Deir-el-Kamar  (5). 

Nearly  all  Syria  visited  by  the 
plague. 

Aleppo  again  ravaged  by  it,  and 
four  villages  at  20  miles  distance, 
on  the  north  of  Aintab. 

Jaffa  invaded  by  it. 

Appeared  at  Beyrout;  and  Jeru- 
salem also  visited  by  it,  where 
200  persons  fell  victims  to  its  ra- 
vages by  the  end  of  ihe  month. 

Tyre  was  visited  by  the  plague  (6). 

Appeared  at  Beyrout,  and  con- 
tinued till  May  ;  during  which 
time,  out  of  121  persons  attacked, 
47  died  ;  among  the  military  and 
inhabitants  (6). 

Appeared  at  Sidon,  and  attacked 
2,000  of  the  inhabitants,  of  whom 
500  died  ;  of  the  900  military  sta- 
tioned there,  400  were  attacked, 
and  190  died. 

Acre  was  visited  by  it,  and  of  5,000 
inhabitants,  150  were  ill  in  the 
hospitals  by  the  10th  of  the  month, 
and  by  the  15th,  500  had  perished, 
By  the  26th  July,  when  the 
disease  was  on  the  decline,  300 
of  the  Turkish  troops  had  died 
from  the  pestilence. 
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It  is  pretty  evident  from  the  foregoing, 
and  numerous  other  facts,  that  Sidon  has 
been  individually  attacked  by  the  plague 
many  times  ;  that  four  times  it  has  lost  a 
considerable  number  by  the  visitation  ;  and 
that  there  are  at  least  fourteen  recorded 
general  visitations  of  a  severe  character,  in 
addition  to  many  minor  ones,  that  are  not 
worthy  of  notice.  The  inquiring  mind 
will  naturally  ask  the  reason,  and  can  only 
satisfy  itself  by  reference  to  history,  and  a 
visit  to  the  town.  I  have  done  both,  and 
am  decidedly  of  opinion,  that  much  of  its 
severity  at  least,  if  not  its  visitations,  might 
be  prevented  by  attention  to  cleanliness  j 
for  Beyrout,  although  by  no  means  so 
exempt  as  it  might  be,  is  cleaner  than 
most  of  the  towns  south  of  it ;  and  it  is  a 
rule  almost  without  an  exception,  that  the 
further  north  you  travel  in  Syria,  the 
cleaner  and  more  healthy  you  will  find  the 
towns. 

Anything  but  pleased  with  our  visit  to 
Sidon,  we  started  as  soon  as  the  horses  and 
ourselves  had  partaken  of  some  refresh- 
ment, and  riding  over  a  beautiful  and  fruit- 
ful plain  for  about  three  hours,  we  arrived 
at  lias  Sarphan  or  Zarfa,  near  which  the 
town  of  Sarphan  is  situated,  and  occupies 
part  of  the  site  of  the  ancient  Zarephath  or 
Sarepta,  rendered  memorable  for  its  con- 
nexion with  the  prophet  Elijah.  The, 
ruins  are  almost  swept  away  by  Time's 
destroying  hand,  and  a  few  houses  of  the 
most  miserable  description  only  now  mark 
the  site. 

A  lovely  ride,  in  which  we  only  met  some 
melon-laden  donkeys  with  their  drivers, 
brought  us  to  the  river  Casimeer  or  Kasmia, 
which  rolled  on  with  its  wonted  impetuosity 
towards  the  sea ;  this  is  said  to  be  the 
Leontes,  and  I  believe  with  more  truth 
than  when  designated  the  Eleutherus.  An 
hour's  ride  brought  us  to  the  tombs  of 
the  Tyrians,  from  whence  we  had  our  first 
view  of  Tyre. 

Soor,  or  Tyre,  "the  daughter  of  Sidon," 
disappointed  me  in  its  general  appearance, 
"The  joyous  city"  of  other  days,  "the 
mother  of  merchandize,  whose  merchants 
were  princes,  whose  traffickers  were  the 
honourable  of  the  earth,"  seemed  to  mourn 
over  her  fallen  greatness.  The  sun,  descend- 
ing behind  the  ruined  arches,  suffused  the 
sky  with  golden  hues,  and  the  groups  of 
Arabs,    and   others   that    were    assembled 
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about  the  ruins,  gave  a  most  picturesque 
appearance  ;  yet  it  lacked  the  features  of 
the  Tyre  of  old.  It  was,  however,  the  Tyre 
of  Prophecy,  and  as  that  we  must  view  it. 

Night  was  approaching,  the  earth  had 
been  refreshed  with  pearly  dews ;  the 
shades  of  evening  were  deepening  around  ; 
jnan  had  ceased  to  labour;  and  the  sun 
had  run  his  race. 

*'  Before  me,  scatter'dhere  and  there,  some  trees, 
Whose  massy  outline  of  reposing  shade 
Ran  broken  by  that  faint  and  fitful  breeze, 
With  the  clear  sky  a  lovely  contrast  made  : 
'Twas  Nature  in  her  chastest  charms  array'd ! 
How  could  I  then  abruptly  leave  such  scene  !  " 


* 
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BOTANICAL  SYSTEMS  OF  LINN^US 
AND  JUSSIEU. 

By  A.  S.  Block,  32,  Hanover  Street,  Walworth. 


The  objects  of  Botanical  Classification  are 
not  simply  a  determination  of  species,  and 
a  knowledge  of  names.  There  is  another 
and  higher  object,  which  is,  to  arrange' 
plants  in  such  a  manner,  that  the  relations 
they  mutually  bear  to  each  other  may  be 
distinctly  manifested. 

Systematic  botanists  have  greatly  erred 
when  they  have  lost  sight  of  the  latter 
object.  To  construct  a  good  index  of 
Genera  and  Species  appeared  to  be  all  they 
sought  to  accomplish.  Hence  the  stigma, 
that  Botany  is  little  else  than  a  vocabulary 
of  harsh  names,  unclassical  in  construction, 
and  difficult  of  pronunciation. 

Before  Botany  can  be  vindicated  from 
this  charge,  those  evils  which  have  given 
rise  to  it  must  be  remedied  or  removed. 
This  has  been  attempted  by  making  those 
objects  which  were  once  the  chief  (viz. 
nomenclature  and  identification  of  species), 
auxiliary  to  the  more  recent  discovery,  that 
the  correct  mode  of  investigating  Floral 
Nature  is,  by  tracing  the  mutual  relations 
which  those  objects  bear  to  each  other  in 
that  portion  of  the  creation. 

Many  systems  have  been  invented  to 
meet  these  different  objects  ;  but  those  of 
Linnaeus  and  Jussieu,  having  enjoyed  the 
widest  practice  and  popularity,  will  fairly 
stand  in  the  present  inquiry  as  the  repre- 
sentatives   of  the   two  modes  of  botanical 


classification — known  as  the  Artificial  and 
the  Natural  Systems. 

These  celebrated  systems  owe  a  great 
part  of  their  popularity  perhaps  as  much  to 
the  fact  of  their  having  been  so  long  in 
conflict  with  each  other,  as  to  any  intrinsic 
merits  of  their  own  priority  of  existence; 
and  practice  gave  to  the  Linnaean  system 
a  great  power  of  opposition  to  the  ad- 
vancement of  the  Natural  System ;  its 
progress  has  therefore  been  slow,  and  its 
adoption  tardy,  until  within  the  last  few 
years. 

This  altered  position  of  the  two  systems 
in  scientific  estimation,  is  less  due  to  the 
arguments  and  efforts  of  the  disputants, 
than  to  the  want  of  a  better  and  more 
philosophical  system  felt  in  the  progress  of 
science,  and  the  vast  extension  of  our 
knowledge  of  plants. 

And  when  more  attention  had  been  given 
to  the  philosophical  principles  of  botany, 
than  to  its  mere  nomenclature,  it  was  seen 
that  the  natural  system  best  embodied  those 
principles.  It  was  not  however  generally 
adopted  in  practice  until  the  labours  of 
De  Candolle  and  Fries  on  the  Continent, 
and  Brown  and  Lindley  in  England,  had 
demonstrated  its  value  and  practicability. 

Since  that  time  the  Artificial  system  has 
been  declining  in  popularity,  and  more  and 
more  laid  aside  in  practice  ;  while  the 
Natural  method  has  been  taught  in  the 
Universities  of  Europe,  and  generally 
adopted  by  the  savants. 

From  the  words  of  Linnaeus  himself  this 
position  of  Systematic  Botany  would  seem 
to  be  not  only  the  one  he  anticipated,  but 
after  which  he  ardently  desired.  "  The 
Natural  method,"  says  Linnaeus,  "is  the 
first,  and  will  be  the  final  aim  of  Botany.  The 
habitual  employment  of  the  most  eminent 
botanists  is,  and  must  be,  to  labour  at  it. 
It  is  certain  that  an  artificial  method  is  but 
secondary  to  a  natural  one,  and  must  yield 
precedence  to  it  whenever  it  shall  be  dis- 
closed." 

The  Linnaean  System,  it  is  well  known, 
depends  upon  the  number  and  modification 
of  the  stamens  and  pistils.  The  classes 
are  founded  on  the  number,  situation, 
connexion,  or  comparative  length  of  the 
stamens  ;  and  the  orders,  in  general,  on  the 
number,  &c,  of  the  pistils.  In  this  method 
no  regard  is  paid  to  the  affinities  of  plants, 
hence   its   collocations   are  in  most  cases 
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unnatural,   and  it    is  therefore    called   the 
Artificial  System. 

The  Natural  or  Jussieuan  method  is,  on 
the  contrary,  almost  exclusively  founded  on 
the  affinities — not  on  the  modifications  of 
any  one  particular  part  of  a  plant;  but  on 
a  careful  consideration  of  every  character 
that  is  permanent. 

Jussieu  has  three  divisions,  which 
depend  upon  the  absence  and  number  of 
the  cotyledons  or  seed-leaves.  He  throws 
the  natural  orders  or  families  into  fifteen 
groups  or  classes  ;  these  he  further  com- 
bines into  six  principal  groups,  of  which 
four  belong  to  Dicotyledons,  and  one  each 
to  Monocotyledons  and  Acotyledons. 

To  both  of  these  Systems,  many  well 
founded,  and  many  fancied  objections  have 
been  urged  by  those  who  have  been  averse 
to  the  study  of  them. 

Of  the  Linnaean  it  has  been  justly  said, 
we  think,  that  there  is  no  combination  of 
ideas — that  it  is  merely  a  collection  of 
isolated  facts,  having  no  distinct  relation  to 
each  other — that  it  is  only  applicable  to 
plants  when  in  flower — that,  in  many  classes, 
plants  are  brought  together  which  have 
less  affinity  than  to  plants  placed  in  differ- 
ent classes — that  the  system  is  imperfect 
in  structure,  its  principles  of  arrangement 
being  inconsistent,  as  shown  in  the  varia- 
tions in  number  and  modifications  of  the 
stamens,  styles,  &c.  in  different  plants  of 
the  same  genus.  Thus,  some  species  of 
the  same  genus  have  only  four,  others  five 
stamens,  though  the  greater  part  have 
ten.  The  red  valerian  has  but  one,  while 
the  other  species  have  three  and  five  sta- 
mens. 

It  may  be  further  said,  that  the  time  has 
arrived  when,  as  stated  by  Linnaeus,  his 
system  must  yield  in  precedence  to  the 
natural  one ;  for  such  an  one  has  clearly 
been  disclosed. 

Many  more  objections  have  been,  and 
might  be  again  urged,  against  the  pleasing 
and  once  popular  system  of  Linnaeus. 
But  why  do  so  ?  It  has  died  out,  as  the 
natural  effect  of  the  advent  of  another  and 
better  method — that  "final  aim"  which 
"the  most  eminent  botanists"  have  been 
labouring  to  reach. 

Now,  whether  it  be  that  the  present  thing 
is  always  supposed  to  be  the  best,  or  that 
the  now  practised  Natural  method  is  the 
right  one — certain  it  is  that,  compared  with 


all  preceding  systems,  its  advantages  appear 
to  us  immense. 

A  Natural  system  is  clearly  far  above  an 
artificial  one,  as  a  branch  of  philosophy. 
First,  it  aids  the  researches  of  the  chemist 
and  medical  practitioner.  To  him  it  must 
be  of  paramount  importance,  to  be  able  to 
identify  the  properties  of  certain  plants 
by  the  well-known  affinities  and  semblances 
which  nearly  all  plants  of  one  order  bear 
to  each  other.  In  this  point  of  view,  the 
Natural  system  is  superior  to  all  others.  It 
is  true  that  there  are  a  few  cases  among 
Jussieu's  orders,  in  which  wholesome  and 
poisonous  plants  are  sometimes  found. 
However,  it  may  be  taken  as  a  good  gene- 
ral rule,  that  if  the  predominating  quali- 
ties of  any  one  plant,  or  of  a  family,  or  in 
many  cases  of  an  order,  are  known,  it  may 
be  safely  assumed,  that  all  the  others  par- 
take of  the  same  qualities.  "  He  is  thus 
enabled  to  read  the  hidden  characters  with 
which  Nature  has  labelled  all  the  hosts  of 
species  that  spring  from  her  teeming 
bosom." 

Secondly.  To  the  geologist  the  Natural 
system  also  lends  its  aid,  in  enabling  him 
to  determine  to  what  plants  or  classes  of 
plants  the  fragments  belong  which  he  finds 
when  investigating  a  fossil  flora.  In  most 
cases,  all  he  has  to  decide  upon  is  a  frag- 
ment of  a  stem — perhaps  a  leaf,  or  seed? 
in  such  cases,  the  Linnaean  system  would 
manifestly  prove  perfectly  useless. 

Thirdly.  The  physical  geographer  is  also 
enabled,  by  means  of  this  system,  to  com- 
municate to  us  a  much  more  intelligible 
and  correct  idea  of  his  floral  zones,  or 
distribution  of  plants,  by  giving  us  the 
ordinal  names  of  such  plants,  than  of  the 
Linnaean  classes,  which  would  leave  us 
perfectly  ignorant  of  the  particular  charac- 
ter of  such  vegetation  as  he  might  be  speak- 
ing of  en  masse. 

But  what  have  been  the  objections  to  the 
general  adoption  of  the  Natural  system  ? 
Why,  chiefly,  a  difficulty  in  ascertaining 
the  characters  of  the  natural  classes.  For 
instance,  if  a  person  is  desirous  of  inform- 
ing himself  of  the  name,  affinities,  &c.  of 
a  given  plant,  it  is  supposed,  in  order  to 
do  so  by  means  of  the  Natural  method, 
that  he  must  first  ascertain  whether  it-  has 
spiral  vessels  or  not,  or  whether  its  coty- 
ledons are  one  or  two,  because  some  of 
the  great  divisions  are  founded  on  these 
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particulars.  This  objection,  as  observed 
by  Dr.  Lindley,  has  little  weight,  for  in 
practice  such  minute  and  difficult  inquiries 
need  not  be  made  ;  because  it  has  been 
ascertained,  that  plants  which  bear  flowers 
have  spiral  vessels  ;  and  those  with  reticu- 
lated venations  of  the  leaf,  and  certain  con- 
formations of  the  stem  and  flowers,  always 
have,  with  one  or  two  well-known  excep- 
tions, two  cotyledons.  In  such  cases, 
too,  how  well  is  exhibited  the  harmony  of 
the  Natural  system  ! 

The  next  obstacle  is,  again,  not  for  de- 
fect of  system,  but  difficulty  of  acquisition. 
To  master  its  details  is  supposed  to  be  a 
most  laborious  effort.  To  bear  in  mind 
the  names  and  relations  of  the  vast  number 
of  orders  comprised  in  that  system,  con- 
fessedly requires  no  small  effort  of  the 
mind.  But  in  this,  as  in  all  other  sciences 
and  subjects  of  inquiry,  difficulty  should 
not  be  urged  as  an  obstacle.  There  is  no 
progress  without  encountering  it ;  but  it 
cannot  stand  before  a  stern  unyielding 
determination  to  become  its  master.  The 
secret  of  success  lies  in  looking  below  the 
mere  surface  and  generalities  which  at  first 
dazzle  and  bewilder  the  mind  of  the  learner. 
If,  for  instance,  instead  of  counting  the 
number  of  orders  and  genera,  and  weighing 
one  difficulty  with  another,  he  patiently 
examine  the  details  and  mutual  affinities 
of  plants,  and  make  himself  tolerably  well 
acquainted  with  terminology,  he  will  learn 
to  appreciate  the  very  features  in  the  sys- 
tem which  he  had  once  esteemed  obstacles 
and  defects. 

But  as  one  instance  is  better  than  much 
argument,  we  will  suppose  a  case.  A  per- 
son is  desirous  of  discovering  the  name, 
&c.  of  a  plant  hitherto  unknown  to  him. 
Let  him  conduct  his  inquiry  somewhat  in  the 
following  way,  and  we  are  much  mistaken 
if  he  will  not  soon  find,  that  more  than 
half  of  the  difficulties  complained  of  existed 
only  in  his  own  mind. 

Examine  first  the  venation  of  the  leaf. 
If  it  is  reticulated,  as  in  the  primrose,  it 
will  belong  to  Jussieu's  division,  called 
Dicotyledons ,  or  Exogens  of  De  Candolle; 
if  the  veins  are  parallel,  as  in  the  grasses, 
tulips,  &c,  it  will  be  a  Monocotyledon  of 
Jussieu,  or  Endogen  of  De  Candolle  ;  if  the 
veins  are  simply  forked  at  the  end,  as  in  all 
ferns,  it  will  belong  to  the  Acotyledons  of 
Jussieu,  or  Acrogens  of  De  Candolle.     We 


will  suppose  farther,  the  plant  in  ques- 
tion to  be  a  Dicotyledon  ;  next  ascertain 
whether  its  flowers  are  apetalous  (i.  e.  with- 
out petals),  monopetalous  (corolla  formed 
of  one  piece,  as  in  the  campanula),  or  Poly- 
petalous  (formed  of  several  distinct  petals, 
as  in  the  buttercup).  When  this  is  ascer- 
tained we  will  proceed  to  the  next  step, 
which  is  to  mark  the  position  of  the  stamens, 
viz.,  whether  they  are  hypogynous  (in- 
serted at  the  base  or  round  the  ovary,  as  in 
the  buttercup),  perigynous  (seated  upon  the 
calyx,  as  in  the  rose),  or  epigynous  (in- 
serted upon  the  upper  part  of  the  ovary). 

When  these  particulars  are  determined 
— and  it  takes  much  less  time  to  do  so  than 
to  describe  the  process — the  student  will  be 
able  to  decide  to  which  division  and  class 
his  plant  belongs. 

In  this  way  he  draws  nearer  and  nearer 
to  the  object  of  his  search,  each  process 
leading  him  to  a  more  limited  sphere.  The 
order  and  genus  will  also  appear  by  a  little 
careful  study  of  the  essential  characters  of 
the  system,  and,  lastly,  a  comparison  of  his 
plant  with  the  specific  characters  of  the 
text-books  will  give  him  its  name  and  other 
particulars.  Some  experience  is  necessary 
before  this  can  be  done  with  ease  and  satis- 
faction. A  knowledge  of  some  few  dozen 
plants  will  aid  him  in  marking  the  affinities. 

It  must  be  confessed  that  there  are  many 
real  objections  to  the  Jussieuan  system 
besides  the  alleged  difficulties,  which,  in- 
deed, may  be  made  against  any  and  all 
systems.  There  are  several  defects  of  sys- 
tem, but  we  stay  not  to  expose  them  here, 
as  in  the  modified  and  improved  systems  of 
De  Candolle,  Lindley,  and  Brown,  they  do 
not  occur. 

In  conclusion,  Botany  presents  many 
charms,  and  much  difficulty  to  the  learner — 
the  one  will  be  gained  as  the  other  is  over- 
come— hence,  let  him  who  desires  the  en- 
viable ability  to  name,  or  even  curiosity  to 
inquire,  be  diligent  in  the  study  and  the 
field. 


Solitude  of  Great  Cities. — A  man 
of  letters,  more  intent  upon  the  acquisitions 
of  literature  than  on  the  intrigues  of  poli- 
tics, or  the  speculations  of  commerce,  may 
find  a  deeper  solitude  in  a  populous  metro- 
polis than  in  the  seclusion  of  the  country. 
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NOVEMBER. 
Another  of  those  vast  luminaries  which 
revolve  in  the  immensity  of  space,  is  the 
planet  Saturn,  considered,  till  lately,  as 
the  farthest  of  all  the  planets,  and  distin- 
guished from  every  other  by  a  flat  luminous 
ring  extending  round  him.  The  diameter 
of  this  stupendous  orb  is  about  ten  times, 


and  his  whole  magnitude,  about  one  thou- 
sand times,  that  of  the  Earth  ;  he  revolves 
at  an  immense  distance  from  the  centre  of 
our  system,  and  hence  the  Sun  presents  to 
the  inhabitants  of  Saturn  not  above  one 
eightieth  part  of  his  size  or  disc  as  seen  by 
us  ;  both  light  and  heat  are  consequently 
much  diminished.  The  first  is  estimated 
by  astronomers  rather  to  resemble  the  light 
of  the  moon  than  that  of  the  sun,  though 
nearly  five  hundred  times  as  much  as  the 
fair  orb  of  night  imparts  when  full,  and 
the  sky  is  cloudless  ;  the  second  has  given 


SATURN. 


rise  to  many  curious  speculations,  in  refe- 
rence to  which  a  celebrated  writer  has 
conjectured  that  if  a  resident  of  that  far-off 
world  was  suddenly  conveyed  to  Lapland, 
he  would  be  distressed  with  the  heat, 
though  surrounded  with  glaciers  and  snows 
that  never  melt. 

Saturn  journeys  in  his  mighty  orbit 
about  twenty-one  thousand  miles  an  hour, 
and  occupies  nearly  thirty  years  in  passing 
round  the  sun.  Ten  hours  and  a  quarter 
comprise  his  day ;  and  this  rapid  motion 
has  produced  the  same  effect  as  in  Jupiter, 
namely,  a  flattening  of  the  poles,  and  a 
protuberance  at  the  equator. 

When  Galileo  first  presented  his  tele- 
scope towards  the  planet  Saturn,  he  dis- 
covered that  his  disc  was  not  only  crossed 
by  obscure  zones  or  belts,  but  that  he  was 
surrounded  by  an  apparently  solid  ring, 
now  ascertained  to  consist  of  two  rings 
— one  within  the  other,  and  having  a  dark 
space  between  them.  Sir  William  Herschel, 
to  whom  we  owe  the  knowledge  of  this 
remarkable  fact,  made  known  also  that 
they  reflected  a  stronger  light  than  the  body 
of  the  planet,  and  cast  a  shadow  upon  its 
disc.  Seven  satellites  or  moons  were  also 
seen  to  pass  in  their  respective  orbits 
around  the  planet,  though  distant,  and  com- 
paratively but  slightly  luminous.  Mag- 
nificent, indeed,  must  be  the  aspect  of  the 


heavens,  as  seen  from  Jupiter,  with  those  pale 
beaming  moons  and  a  bright  arch  stretch- 
ing athwart  the  firmament,  revolving  around 
its  earth  in  about  10  hours  and  32  minutes. 


URANUS. 


Those  who  look  narrowly  in  a  clear  even- 
ing  towards  the  constellation  Aries,  may 
perhaps  discern  "Uranus,  by  means  of  his 
blueish  tint,  though  far  remote  in  the  solar 
system.  He  is  in  the  constellation  Aries 
throughout  the  month. 

Uranus  is  a  planet  of  no  inconsiderable 
size  ;  his  bulk  is  80  times  that  of  the  earth  ; 
his  distance  from  the  sun  19  times  further 
than  our  own,  and  he  performs  his  annual 
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journey  in  83  years  and  150  days  ;  this, 
therefore,  is  the  year  of  Uranus,  his  sum- 
mer half-year  being  upwards  of  41  times 
the  length  of  that  pleasant  season  which 
presents  to  us  green  leaves  and  fruits  and 
flowers,  and  his  winter  half-year  is  equally 
long.  The  great  luminary  from  which  we 
derive  both  light  and  heat,  appears  to  his 
inhabitants,  if  such  there  be,  not  above 
^^qUi  of  that  which  he  seems  to  us,  and 
consequently  the  light  and  heat  received 
by  Uranus  are  in  the  same  proportion. 
Beings  constituted  like  ourselves  could  not 
exist  upon  his  surface,  and  yet  we  may 
conjecture,  that  living  creatures  inhabit 
that  remote  planet,  because  six  satellites 
or  moons  revolve  around  him. 

These  moons  are  distinguishable  only 
by  the  highest  telescopes.  Two  were 
readily  marked  out  by  Sir  William  Her- 
schel  ;  but  the  five  others,  together  with 
the  two  innermost  moons  of  Saturn,  are 
the  most  difficult  to  discern  among  all  the 
celestial  phenomena. 

Four  small  planets,  called  asteroids 
because  of  their  semblance  to  stars,  farther 
from  the  sun  than  Mars,  but  less  remote 
than  Jupiter,  have  been  discovered  since 
the  commencement  of  the  present  century. 
They  are  called  Vesta,  Ceres,  Pallas,  and 
Juno  ;  and  concerning  them  we  shall  pre- 
sently have  occasion  to  speak  more  at 
large. 

Men  in  olden  times  worshipped  imagi- 
nary beings;  turuing  from  the  adoration  of 
the  one  true  God,  they  adored  the  sun  and 
moon,  and  often  deified  their  fellow  mortals, 
or  creations  of  poetic  fancy  ;  hence  the 
names  of  the  four  asteroids,  and  those  as- 
signed to  the  planets.  Symbols  were  more- 
over attached  to  them,  and  such  are  their 
different  characters. 

0  Sun. 
1)    Moon. 
^    Mercury. 
$    Venus. 
0  Earth. 
$ .  Mars. 
If.  Jupiter. 

These  names,  derived  from  the  "  abomi- 
nations— the  idols  of  heathenism,"  are 
likewise  associated  with  such  of  the  metals 
as  were  known  in  older  times,  and  with  the 
days  of  the  week. 


T; 

Saturn. 

u 

Uianus. 

$ 

Pallas. 

f 

Juno. 

p 

Ceres. 

& 

Vesta. 

"We  seek  not  to  explain  why  gold  and 
silver  are  connected  with  the  sun  and  moon, 
when  poets  of  all  ages  and  of  all  nations 
have  sung  concerning  the  golden  sun,  and 
the  silvery  light  of  the  fair  moon.  Mars — 
the  sanguinary  deity  of  that  unhallowed  art 
which  has  deluged  the  fairest  fields  with 
blood,  namely,  war — formed  his  weapons  of 
destruction  from  iron  ;  that  metal,  there- 
fore, is  associated  with  him.  The  planet 
Mercury,  rarely  seen,  and  then  but  for  a 
short  time,  was  named  after  the  "  fleet 
messenger  of  the  Gods,"  and  identified 
with  quicksilver.  Tin  was  assigned  to 
Jupiter,  because  the  priests  of  Cybele,  who 
are  fabled  to  have  tended  his  infancy  in 
Crete,  amused  him  with  the  clashing  of 
their  tin  cymbals.  Copper  is  connected 
with  the  name  of  Venus,  worshipped  in  the 
island  of  Cyprus — that  classic  isle  which 
supplied  the  civilized  world  with  one  of 
the  metals  earliest  used  by  man  for  making 
vessels  and  utensils  of  various  kinds,  and 
which,  when  mixed  with  tin,  produced  a 
third  metal,  namely,  bronze,  more  fusible, 
at  the  same  time  harder,  and  more  service- 
able for  all  common  purposes.  Lead  may- 
be regarded  as  the  type  of  Saturn,  in  conse- 
quence of  the  dull  and  lead-like  appearance 
of  that  planet. 

By  what  means  are  those  mighty  planets, 
which  revolve  around  the  sun,  prevented 
from  rushing  one  upon  another  1  why  is  it 
that,  self-upheld  in  the  immensity  of  space, 
they  ceaselessly  revolve  in  their  prescribed 
orbits  ?  By  virtue  of  that  great  law  to 
which  they  yield  implicit  obedience — the 
law  of  gravitation ;  a  law  employed  by 
Newton  in  determining  the  boundaries, 
distances,  and  movements  of  known  celes- 
tial bodies,  but  which  in  the  present  age  is 
used  for  discovering  the  existence  of,  and 
determining  the  distances  and  motions  of 
unknown  and  hitherto  invisible  bodies. 
Hence,  it  happened,  that  the  existence  of 
Neptune  was  ascertained  to  a  certainty, 
before  that  remote  planet  was  sought  for; 
and  which,  by  reason  of  his  immense  dis- 
tance, can  never  appear  otherwise  than  as 
a  dim  twinkling  star,  even  by  aid  of  the 
most  powerful  telescopes. 

This  was  the  mode  of  his  discovery. 
Astronomers  of  old,  as  already  noticed, 
contemplated  the  seven  circling  planets, 
which  led  their  ceaseless  dance  around  the 
sun,  and  poets  sung  concerning  them.     At 
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length,  Sir  William  Herschel  discovered  the 
planet  Uranus,  or  rather  gave  him  a  place 
among  the  planets  ;  for  he  had  previously 
been  registered  as  a  star  by  Flamsteed. 
Lalande  shortly  after  determined  his  orbit 
to  be  an  ellipse,  and  in  consequence  of 
remarkable  and  unaccountable  perturbation 
in  his  movements,  the  Academy  of  Sciences 
at  Paris  proposed  the  subject  as  a  prize 
question.  Telescopes  were  accordingly 
directed  towards  Uranus,  and  eyes  watched 
anxiously  those  slight  deviations  or  irregu- 
larities in  his  path,  which  are  common  to 
all  planets,  when  acted  upon  by  each  other's 
attractions,  in  accordance  with  their  rela- 
tive positions.  All  this  was  readily  under- 
stood ;  but  movements  which  could  not 
be  accounted  for  continued  slowly  and 
uniformly  to  increase,  till  at  length  it  was 
suggested  that  some  unknown  body  revolved 
beyond  the  orbit  of  Uranus,  and  disturbed 
his  action.  The  opinion  speedily  gained 
ground,  and  six  astronomers  confidently 
predicated  that  such  was  the  case.  M. 
Verrier,  at  Paris,  and  Mr.  Adams,  of  Cam- 
bridge, undertook  to  solve  the  problem, 
although  unacquainted  with  each  other's 
intentions  ;  they  set  themselves  with  un- 
wearied diligence  to  find  the  place  of  an 
unknown  planet  in  the  heavens  at  a  given 
time,  "solely  from  the  perturbations  dis- 
coverable in  Uranus  at  given  points  of  his 
orbit."  Our  limits  will  not  admit  of  fol- 
lowing these  astronomers  in  their  calcula- 
tions ;  suffice  it,  therefore,  to  observe,  that 
they  both  arrived  at  the  same  conclusions, 
and  that  the  planet  was  found  exactly  in 
the  place  pointed  out  by  the  French  and 
English  astronomers. 

The  difficulties  which  those  gigantic 
minds  had  to  overcome  can  only  be  appre- 
ciated by  scientific  men  ;  the  preliminary 
steps  might  have  discouraged  less  ardent 
spirits,  and  the  calculations  would  have 
baffled  minds  of  no  ordinary  stamp.  Every 
possible  cause  for  the  perturbation  that 
first  attracted  their  notice  was  carefully 
examined,  all  known  planets  and  supposed 
comets  were  separately  considered ;  while 
before  them,  as  a  mountain  barrier,  uprose 
the  one  great  difficulty,  viz.,  that  the 
elements  of  the  undiscovered  planet  were 
unknown,  while  the  elements  of  Uranus, 
which  could  alone  determine  them,  were 
erroneous  by  reason  of,  and  from  the  action 
of  "  the  unknown,  though  evidently  exist- 


ing body."  The  difficulty  was,  however, 
overcome,  and  a  great  triumph  thus  achieved 
leads  back  the  mind  to  that  highly  gifted 
astronomer,  immortal  Newton!  who  first 
developed  the  existence  of  the  great  prin- 
ciple of  gravitation,  by  aid  of  which  the 
mighty  problem  was  solved ;  a  principle 
which,  doubtless,  operating  throughout  the 
immensity  of  space,  causes  the  planets  to 
know  their  prescribed  orbits,  and  to  move 
in  silent  glory  through  the  trackless  heavens. 

Nor  is  this  the  only  discovery  which 
science  has  unfolded  ;  the  only  instance  of 
astronomical  research  which  sheds  an  halo 
on  the  present  age — other  planetary  orbs 
have  been  brought  to  light,  and  such  is  a 
brief  sketch  of  this  wondrous  discovery, 
abridged  from  the  narrative  of  Sir  David 
Brewster. 

Within  the  boundaries  of  our  own  system, 
and  in  the  vicinity  of  this  earth,  between 
the  orbits  of  Mars  and  Jupiter,  a  wide  space 
exists,  which,  according  to  the  laws  of 
planetary  distances,  ought  to  contain  a 
planet.  Kepler,  the  indefatigable  astrono- 
mer of  Wurtemburg,  predicted  that  a  planet 
would  be  found  there,  and  his  prediction 
has  been  fulfilled  within  a  comparatively 
recent  period.  Astronomers  of  our  own 
times  discovered  at  the  beginning  of  the 
present  century  four  small  planets,  to  which 
they  gave  the  names  of  Ceres,  Pallas,  Juno, 
and  Vesta,  occupying  the  very  place  in  our 
system  where  the  anticipated  planet  ought 
to  have  been  found.  D'Olbers,  to  whom 
astronomy  was  indebted  for  the  discovery 
of  Juno,  suggested  that  they  were  the  frag- 
ments of  a  ruined  planet;  and  considering 
that  in  the  tremendous  explosion  which 
rent  a  world  asunder,  they  must  necessarily 
have  diverged  from  one  point  in  the  original 
orbit,  and  ought  to  return  to  the  opposite 
point,  he  carefully  examined  those  parts 
of  the  heavens,  and  thus  discovered  Vesta. 
The  suggestion  was  not,  however,  acted 
upon  for  nearly  forty  years,  but  at  length 
different  astronomers  aroused  themselves  to 
its  consideration,  and  other  planetary  frag- 
ments were  discovered  ;  these  fragments, 
successively  discerned  by  the  aid  of  power- 
ful telescopes,  received  the  names  of  As- 
traea,  Stobe,  Iris  and  Flora,  Metas  and 
Hygeia ;  and  within  a  recent  period,  a  Nea- 
politan astronomer  made  known  the  eleventh 
fragment,  which  he  called  Parthenope. 
Admitting  that  these  eleven  small  planets 
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are  fragments  of  a  larger  one,  its  size  must 
have  been  very  considerable  ;  and  how  tre- 
mendous the  awful  catastrophe  which  burst 
into  eleven  huge  fragments,  a  world  of 
glory  and  of  beauty,  inhabited,  doubtless, 
by  intelligent  beings,  passing,  it  might  be, 
through  a  probationary  condition  of  exist- 
ence, to  one  of  inconceivable  glory,  or  of 
unutterable  woe  ! 

Astronomers  spoke  much  concerning  the 
strange  discovery.  By  means  of  a  law 
pertaining  to  the  solar  system,  they  deter- 
mined the  original  magnitude  of  the  lost 
planet  long  after  it  must  have  been  shivered 
into  fragments.  This  law  was  first  sug- 
gested by  Daniel  Kirkwood,  of  Pottesville, 
an  American  in  humble  circumstances,  who, 
like  the  illustrious  Kepler,  struggled  hard  to 
discover  something  new  among  the  arith- 
metical relations  of  the  planetary  elements. 
A  point  exists  between  every  two  adjacent 
planets,  where  their  attractions  are  equal  ; 
and  if  we  call  the  distance  of  this  point 
from  the  sun  the  radius  of  a  planet's  sphere 
of  attraction,  then  the  law  by  which  Mr. 
Kirkwood  sought  to  solve  the  important 
problem  is  simply  this,  "  that  in  every 
planet  the  square  of  the  length  of  its  year, 
reckoned  in  days,  varies  as  the  cube  of  the 
radius  of  its  sphere  of  attraction."  The 
law  thus  ably  applied,  has  been  verified  by 
more  than  one  astronomer,  and  admitted  to 


be  at  least  a  physical  fact  in  the  mechanism 
of  our  system.  This  law  requires  the 
existence  of  a  planet  between  Mars  and 
Jupiter  ;  it,  therefore,  necessarily  follows, 
that  the  broken  planet  must  have  been  a 
little  larger  than  Mars,  or  about  5,000  miles 
in  diameter  ;  and  that  the  length  of  his 
day  was  about  twenty-seven  hours  and  a 
half. 

Meditate  on  this  important  fact — on  this 
brotherhood  of  planets,  on  their  strange 
and  mysterious  origin  ;  rugged,  torn,  and 
probably  desolate  are  they,  rushing,  though 
constrained  in  orbits,  which,  by  their  in- 
tersection, bring  them,  as  it  were,  like 
vessels  at  sea,  within  speaking  distance 
of  one  another.  How  tremendous  must 
have  been  the  rending  of  mountains  in  the 
unknown  globe  of  which  we  speak  ;  the 
crashing  of  the  hills,  and  the  rushing  of 
seas  and  rivers  from  out  their  ancient 
channels,  when  speaking  thunders  pro- 
claimed that  time  should  be  no  more,  and 
hurled  forth  eleven  enormous  fragments  on 
their  career  through  the  immensity  of 
space ! 

Such  was  their  doom.  "Wherefore,  we 
know  not.  But  for  us  a  happier  condition 
is  prepared,  even  that  the  earth  on  which 
we  dwell  shall  be  restored  to  its  pristine 
condition  of  glory  and  of  beauty,  at  the 
termination  of  the  present  age. 


THE    ARCHER,    OR   SAGITTARIUS. 


Sagittarius,  ninth  of  the  celestial  signs, 
represents  that  imaginary  animal  called  a 
Centaur,  with  his  bow  drawn  to  its  full  ex- 
tent, as  if  in  the  act  of  discharging  an  arrow. 


Neither  the  Chaldeans,  nor  the  Egyptians* 
made  use  of  this  strange  figure  ;  the  idea 
was  most  probably  taken  from  the  Par- 
thians,  who  trained  horses  for  battle  ;  and 
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being  exceedingly  expert  with  the  bow,  as 
well  as  swift  in  retreat,  the  emblem  of 
a  figure,  thus  uniting  both  horse  and  man, 
was  judged  the  best  representation  of  an 
archer.  The  figure  of  an  arrow  is  occa- 
sionally seen  on  ancient  obelisks,  and  is 
conjectured  to  be  an  hieroglyphical  repre- 
sentation of  this  celestial  sign,  as  also  of 
expedition,  the  season  of  the  year  then 
rapidly  speeding  to  a  conclusion  ;  or  to  the 
end  of  the  sun's  southern  declination,  when 
he  again  prepares  to  remount  the  heavens, 
and  approach  the  equator. 

When  the  sun  enters  Sagittarius,  a 
change  becomes  perceptible.  Forest  trees 
generally  lose  their  leaves  about  the  begin- 
ning or  middle  of  the  month ;  if  the  wind  is 
high,  and  the  frost  considerable,  the  de- 
foliation often  suddenly  takes  place  ;  and 
he  who,  looking  from  his  window,  admires 
one  afternoon  a  beautiful  variety  of  mingling 
hues,  sees  next  morning  leafless  branches, 
that  display  their  elegant  ramifications 
against  the  sky. 

The  moon  is  in  the  constellation  Capri- 
cornus  till  the  2nd,  on  which  day  she 
enters  Aquarius,  and  journeys  through 
Pisces,  Cetus,  Aries,  and  Taurus,  till  the 
12th,  when  she  visits  Orion  and  Gemini, 
and  after  sojourning  with  them  during  two 
days,  proceeds  on  the  14th  to  Cancer.  Leo 
next  receives  her;  then  Virgo,  Libra, 
Scorpio,  Ophiuchus,  and  Sagittarius,  till 
the  27th,  when  she  revisits  Capricornus ; 
and  on  the  29th,  Aquarius. 

Mars  is  in  the  constellation  Cancer 
throughout  the  month.  He  is  visible 
during  the  greater  part  of  the  night. 

Jupiter  is  in  the  constellation  Virgo  till 
the  4th,  and  in  Libra  from  the  5th  to  the 
end  of  the  month. 

Saturn  is  in  the  constellation  Cetus 
throughout  the  month.  He  is  visible  all 
the  night. 


A  Golden  Rule. — In  reflections  on 
the  absent,  go  no  farther  than  you  would  go 
if  they  were  present.  "I  resolve,"  says 
Bishop  Beveridge,  "  never  to  speak  of  a 
man's  virtues  before  his  face,  nor  of  his 
faults  behind  his  back."  A  golden  rule, 
the  observation  of  which  would  at  one  stroke 
banish  from  the  earth  flattery  and  defama- 
tion. 
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It  sometimes  makes  us  sorry,  and  it  some- 
times, we  must  confess,  it  makes  us  angry, 
to  hear  persons  complain  that  "  they  have 
no  memory,"  or  at  all  events,  "  a  very  bad 
one."  Such  persons  really  appear  to  ima- 
gine that  their  bad  memory  is  an  irreme- 
diable misfortune  ;  that  it  is,  in  fact,  "  their 
fate,"  and  consequently  that  it  can  neither 
be  improved  or  altered.  But  such,  in  point 
of  fact,  is  by  no  means  the  case.  Memory 
is  a  faculty  of  the  mind ;  and,  like  every 
other  faculty,  it  is  quite  possible  to  improve 
it,  provided  that  we  strenuously  exert  our- 
selves to  effect  that  improvement.  We 
are  strongly  inclined  to  suspect  that  Nature 
is  by  no  means  so  partial  in  her  gifts  as 
some  persons  would  have  us  believe.  And 
we  think — nay,  we  are  very  certain — that 
far  more  depends  on  what  Abercrombie  has 
called  "the  culture  and  discipline  of  the 
mind,"  than  on  its  original  formation.  That 
some  persons  have  naturally  a  better — that 
is,  a  more  retentive — memory  than  others, 
we  freely  admit ;  but,  at  the  same  time,  con- 
tend that  this  difference  is  not  so  great  as 
is  generally  imagined.  And  we  are  sure 
that  in  many  persons,  who  complain  of 
want  of  memory,  that  memory  is  only  lying 
dormant,  for  want  of  energy  to  make  it  feel 
its  own  power.  But  here  allow  me  to 
ask  those  who  are  sighing  over  their  bad 
memories,  if  they  have  ever  tried  to  improve 
them  ?  Believe  us,  sighing  and  lamenting 
over  them  will  never  do  it.  But  perhaps 
they  will  answer,  "they  don't  know  how." 
Well,  be  it  so.  If  we  were  recovering  from 
a  long  illness,  we  should  find  our  muscles 
very  weak ;  and  why  so  ?  Simply  from 
want  of  use.  But  how  strengthen  and  in- 
vigorate them  ?  By  making  each  day  a 
greater  exertion  than  on  the  preceding  one  ; 
not  by  trying  to  attempt  too  much  at  once  ; 
that  would  only  strain  the  muscles,  and 
ultimately  retard  our  recovery.  Now,  in 
precisely  the  same  way  should  a  bad  me- 
mory be  treated,  inasmuch  as  its  weakness 
arises  from  exactly  the  same  cause — want 
of  use. 

But  remember,  gentle  reader,  that  we  are 
no  friends  to  artificial  helps  ;  our  object 
should  be  to  strengthen  and  improve  the 
memory ;    to  raise  and  elevate  it  up  to  the 
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point  necessary  for  acquiring  the  informa- 
tion we  seek  after ;  and  not  to  bring  that 
information  down  to  the  level  of  our  me- 
mories. "Aim  high,"  is  a  good  motto, 
but  we  would  add  to  it — "Aim  judiciously. 
Do  not  attempt  too  much  at  once;  care- 
fully avoid  allowing  the  mind  to  be  engrossed 
by  many  subjects  at  the  same  time.  Above 
all,  if  you  really  desire  to  improve  your 
memory,  you  should  on  no  account  what- 
ever let  yourself  be  tempted  to  read  any 
book,  to  the  study  of  which  you  do  not 
consider  it  worth  while  to  give  your  anxious 
and  undivided  attention.  By  following 
this  rule,  you  may  indeed  read  fewer  books, 
but  those  you  do  read  will  be  worth  remem- 
bering ;  and  this,  after  all,  is  the  point  to 
be  considered.  For  surely  it  is  not  the 
quantity  merely,  but  the  quality  of  the  books 
in  a  library,  that  makes  that  library  valu- 
able ;  and  so  with  the  memory,  it  is  not  so 
much  the  quantity  (though  that  is  of  con- 
sequence also)  as  the  quality  of  our  infor- 
mation which  is  of  chief  importance.  But 
our  information  will  be  limited  indeed, 
unless  we  acquire  a  habit  of  earnest,  undi- 
vided attention  to  whatever  we  are  about. 
This  habit  is  generally  called  "  abstraction," 
and,  like  every  other,  it  is  quite  possible  to 
be  attained.  Whatever  be  our  calling  in 
life, — whether  our  daily  business  be  of  a 
philosophical  or  mechanical  nature,  the 
habit  of  abstraction  is  so  important  and 
valuable  as  amply  to  repay  every  exertion 
we  may  make  to  attain  it ;  and  let  us  re- 
member for  our  comfort,  that  every  effort 
facilitates  the  next. 

But  our  stock  of  knowledge,  however 
large,  will  be  valueless,  unless  classified 
and  arranged  in  such  a  manner  as  that  it 
shall  be  ready  for  use,  whenever  it  may 
happen  to  be  required.  If  we  went  to  a 
book-case,  to  search  for  some  particular 
book,  what  trouble  it  would  give  us  to  find 
it,  if  they  were  all  indiscriminately  arranged. 
History  and  biography,  poetry  and  science, 
Italian  and  theology — all  mixed  up  to- 
gether. "Why,  we  might  look  at  every 
book  there,  before  finding  the  right  one. 
Now  compare,  for  an  instant,  memory  to  a 
book-case,  and  you  will  at  once  perceive 
what  we  mean  by  classifying  our  knowledge. 
Suppose,  for  example,  that  we  were  listen- 
ing to  a  conversation  on  chemistry,  and 
there  was  a  dispute  between  the  parties  as 
to  whether  such  and  such  a  substance  would 


combine  with  such  and  such  another;  we 
might  remember  to  have  heard  of  an  ex- 
periment which  would  set  at  rest  the  point 
at  issue,  and  we  might  hunt  through  the 
shelves  of  our  memory  to  find  that  experi- 
ment ;  but  whilst  doing  so,  the  conversation 
might  be  changed,  and  our  opportunity  of 
imparting  knowledge  lost  for  ever.  Now, 
all  this  might  be  avoided,  if  we  would  only 
endeavour  to  classify  our  knowledge — to 
link  one  fact  to  another  in  such  a  way  that 
when  one  fact  was,  as  it  were,  called  out, 
the  other  might  be  close  at  hand,  to  follow 
if  required.  I  acknowledge  that  this  is 
difficult,  but  affirm  that  it  is  not  impossible ; 
and  every  fact  thus  classified  will  render 
the  arrangement  of  the  next  more  easy. 
In  fact,  the  memory  likes  to  be  trusted,  and 
those  who  trust  it  most  have  least  reason  to 
complain  of  its  failing  them.  Every  thing, 
however,  depends  on  system  ;  and  we  have 
found  the  following  plan  very  useful  to 
ourselves  :  — 

Take  some  book,  which  is  really  worth 
studying — suppose  Abercrombie  on  the  In- 
tellectual  Powers.  Read  a  chapter  or 
two  very  carefully  and  attentively,  noting 
particularly  the  divisions  of  the  subjects, 
and  how  one  part  bears  on  another ;  then 
close  the  book,  and  go  over  what  you  have 
read,  as  minutely  as  possible,  in  your  head. 
The  following  day,  write  down  all  you  can 
remember,  and  then  compare  what  you  have 
written  with  the  book  itself,  and  then  make 
any  necessary  alterations.  When  the  en- 
tire book  has  been  gone  through  in  this 
manner,  write  an  analogy  of  the  whole  ;  and 
we  will  be  strangely  surprised  if  you  have 
not  mastered  the  book,  in  a  way  which  will 
prevent  your  ever  forgetting  it.  It  would 
then  be  well  to  get  one  or  two  other  books 
on  the  same  subject,  and  remark  particu- 
larly where  the  authors  differ ;  and  when 
you  have  carefully  formed  your  opinion  as 
to  who  is  right,  try  and  prove  it  by  argu- 
ments ;  which  arguments  should  be  shown 
to  a  person  more  deeply  read  in  the  subject 
than  yourself,  in  order  that  false  reasoning, 
or  bad  logic,  may  be  detected ;  and  this 
our  self-love  or  prejudice  seldom  allows  us 
to  do  for  ourselves. 

We  are  convinced  that  any  one  who 
is  sufficiently  desirous  to  improve  their 
memory  to  follow  this  plan,  will  be  rewarded 
in  such  away  as  to  make  them  feel  grateful 
to  us  for  the  suggestion. 
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Solutions  to  Questions  on  Pp.  180  and  210. 

47.  The  tourist,  by  walking  at  the  faster  rate  an  hour  and  three  quarters  longer  on 
the  second  than  on  the  first  day,  shortened  the  duration  of  his  journey  by  a  quarter  of 
an  hour,  for  he  arrived  in  Torquay  a  quarter  of  an  hour  sooner.  Hence  it  is  evident, 
that  he  could  walk  as  far  in  1|  hours  at  the  faster  rate,  as  he  could  in  If  -f-  J,  or  two- 
hours,  at  the  slower.  Now  according  to  the  given  conditions,  it  appears  that  if  he  had 
travelled  the  whole  distance  at  the  faster  rate,  he  would  have  arrived  at  Torquay  at  noon. 
But  he  did  arrive  a  quarter  of  an  hour  later,  that  is,  he  had  lost  a  quarter  of  an  hour 
by  travelling  a  part  of  the  journey  at  the  slower  rate.  Therefore,  according  to  what  has 
been  proved  above,  the  time,  during  which  he  walked  at  the  slower  rate  on  his  return,, 
can  have  been  no  other  than  two  hours.  Hence  the  duration  of  his  journey  on  the 
second  day  was  \\  4-11+  2,  or  5|  hours;  and  as  it  ended  at  12|  p.m.,  he  must 
have  started  at  7  a.m. — Q.  e.  d. 

If  Algebraic  symbols  be  employed,  the  solution  of  this  question  may  be  presented 
as  follows : 

Let  x  zz:  the  number  of  hours  before  noon  when  he  started. 

y  zz:  his  first  rate  per  hour. 

Then  xy  zz:  the  length  of  the  excursion,  in  miles. 

3y 
Also  —  zz:  distance  traversed  on  first  day  at  first  rate, 

h 

.  \  xy  —  —  zz:  distance  traversed  on  first  day  at  second  rate. 

A 

And  he  arrived  at  his  destination  at  half-past  twelve.     Therefore  x  —  \\  -f-  J,  or,. 
x  —  1  =  number  of  hours  during  which  he  travelled  at  second  rate. 
Zy 


•a 


xy 


2  _ 


x—  1 


his  second  rate  per  hour  in  miles. 


13-/ 
Again  — —  zz:  distance  traversed  on  second  day  at  first  rate, 

xy  —  —r~-  zz:  distance  traversed  on  second  day  at  second  rate. 

And  he  arrived  at  his  destination  at  a  quarter  past  twelve.     Therefore  x  —  3|  +  J,  or* 
—  3=z  number  of  hours  on  second  day,  during  which  he  travelled  at  second  late, 

'    —  his  second  rate  per  hour  in  miles. 


x  —  3 

Hence,  from  above,  we  have  the 

equation, 

xy  — 

2 

•   1% 

x  — 

-  1   *~ 

x  —  3. 

Dividing  by  y,  we  get 

3 

13 

x  — 

~2~ 

4 

x  —  1  x  —  3, 
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whence,  multiplying  up  and  reducing, 

/  3  \  9^13.  13 

x  z=z  5, 
.  \  he  started  at  7  a.m. 

48.  The  given  rate  of  interest,  viz.  6  per  cent,  per  annum,  is  equivalent  to  a 

1 

monthly  rate  of  £  ~  per  cent,  or  of  £.005  per  £. 

A 

Hence  at  the  end  of  4  months,  £1  with  its  interest  amounted  to  1  -f-  4  X  .005, 
or  to  £1.02.  Similarly  at  the  end  of  6  and  10  months,  the  amounts  of  £1  were  £1.03 
and  £1.05  respectively.     "Whence  it  is  evident  that  the 

1st  Instalment  =.  1.02  X  1st  portion  of  Principal. 

1 

.  *.     1st  portion  of  Principal  zzz  — — -  x  1st  Instalment. 

Similarly, 

2nd  portion  of  Principal- -z=  — —  X  2nd  Instalment. 

1  103 

==  j-Qg  X  yj-Q  X  1st  Instalment. 

(by  the  question) 
100 
=  — —    X  1st  Instalment. 

1 
3rd  portion  of  Principal  sz  ——  X  3rd  Instalment. 

100 
=  rrr:    X  1st  Instalment. 

Now  these  three  portions  made  up  the  Principal  of  the  debt,  viz.  £1100.  There- 
fore by  addition  we  find 

(    1  100         100  •> 

1100  =  \TM  +  Tto"  + 170" J  x  lst  ****** 

=  { W  +  ~5t)  x  l8t  lMtelment- 

187 

X  1st  Instalment. 


1st  Instalment. 


102  X  85 

102  X  85 

•  \     lst  Instalment  =  £ — s±  £102  X  5  =  £510. 

li 

1 

1st  Principal     £y^  X  510  =  £500. 

100 

2nd  Principal  =  — — -  X  510  =  £300. 

1/0 

100 
3rd  Principal  =  -|tj-  X  510  =  £300. 


Q.  E.  I. 
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17 '5— Chronology  and  Geography.  M.I. —  Chronology 
and  geography  are  called  the  two  eyes  of  history,  because 
history  can  never  be  clear  and  well  understood  without 
them. 

176— Cicero.  R.  E.— Cicero  was  an  inveterate  punster. 
Caesar  carefully  collected  his  bon  mots.  His  taste  was 
probably  not  the  most  exquisite.— See  Montaigne's  censure 
of  the  great  orator. 

I1]*]— Sugar.  P.  L.— This  delicious  and  nutritive 
substance  does  not  appear  to  have  been  known  till  about 
the  year  625.  It  was  not  imported  into  Europe  till  about 
1150. 

170 — Mechanics— Instruction.  A.  B.  R— There  is  a 
special  department  to  teach  practical  mechanics  in  King's 
College,  London.  It  is  under  the  superintendence  of 
Professor  Cowper. 

179—  Murder.  H.— During  the  Heptarchy,  murder 
was  only  punished  by  fines.  The  Persians  used  not  to 
inflict  punishment  for  the  first  offence  ;  and  so  late  as  the 
reign  of  Henry  VIII.  murders  in  "Wales  were  compounded 
for. 

180— Gibbon.  J.  F.  R.— The  great  historian  himself 
is  the  authority  who  states  that  it  was  at  Rome,  as  he  sat 
musing  amidst  the  ruins  of  the  Capitol,  that  the  idea  of 
writing  The  Decline  and  Fall,  #c,  entered  his  mind.  He 
gives  the  precise  date— October  15th,  1764. 

181 — Swearing.  J.  B.— The  first  use  of  the  oath  upon 
the  Gospels  is  dated  528.  Oaths  were  used  by  the  Saxons 
in  judicial  proceedings  in  600.  The  oath  of  supremacy 
was  ratified  by  Parliament  in  1535.  Till  1550  the  common 
oath  ended  with  the  words  "  so  help  me  God  and  all 
saints."  The  test  and  corporation  oaths  were  modified 
in  1828. 

2,Q2—Paraffine.  W.  H.  T.— Our  correspondent,  who 
has  been  performing  some  experiments  in  distillation  of 
spirit  from  wood,  has  been  operating  on  the  tar  of  beech 
wood.  "  Among  other  products  he  has  come  upon  a  taste- 
less inodorous  fatty  matter,  which  seems  alike  unaffected 
by  acids  or  alkalies."  This  is  called  paraffine,  from  two 
Latin  words.— parum,  little,  and  affinis,  akin;  denoting 
its  remarkable  chemical  indifference.  It  is  a  hydro- 
carbon. 

183— Treatise,  Tract.  J.  B.  F.— These  words,  as  our 
correspondent  supposes,  are  both  derived  from  one  word— 
the  Latin  tractatusj  the  former  coming  through  the  French  ; 
the  latter,  direct.  No  reason  can  be  assigned  for  the  dif- 
ference in  the  signification  of  the  two  words  identical  in 
origin  and  etymoh  gical  meaning,  but  the  last  is  now  com- 
monly used  to  describe  short  compositions,  in  which  a 
particular  subject  is  briefly  **  treated;"  the  former,  more 
extensive  works,  some  even  consisting  of  many  volumes. 

184— Quodlibets.  B.  B.— The  ridiculous  disquisitions 
which  were  wont  to  employ  the  scholars  who,  in  former 
times,  had  nothing  better  on  which  to  employ  their  abilities, 
were  called  Questiones  quodlibeticce,  and  thus  it  happens 
that  we  have  retained  the  word  in  our  vernacular,  to  ex- 
press anything  ridiculously  subtile.  The  works  of  Thomas 
Aquinas  and  Duns  Scotus  are  full  of  these  abstruse  no- 
thingnesses. Many  of  the  discussions  appertained  to  sub- 
jects connected  with  theology.  The  taste  is  said  to  have 
been  derived  from  the  Arabians. 

185— Similitude.  J.  J.,  &  H.  S.,  send  to  us  the  account 
of  a  debate  upon  the  words  "  similar,  alike,  different,  and 
identical."  Similarity  and  likeness  are  terms  which  imply 
a  want  of  identity,  or  involve  an  idea  of  slight  difference. 
Identity  may  be  defined  as  perfect  sameness,  similarity  and 
likeness  as  partial  sameness,  while  difference  refers  to  the 
absence  of  sameness.  Thus,  steam  and  water  are  identical 
in  composition  ;  glass  and  water  are  similar  or  like  in 
transparency,  but  different  in  composition.  Perfectly 
identical,  exactly  alike,  and  other  expressions  of  a  similar 
character,  are  not  critically  correct. 

\QQ— Quotation.  Latin.  C.  W.  A.— The  passage 
"  Multa  fecit,  plura  scripset,  vir  tamem  maguus  fuit,"  was 
the  motto  written  by  Cardinal  Richelieu  beneath  the  por- 
trait of  Montlue,  the  marechal  of  France.  We  never  heard 
of  its  application  to  the  tomb-stone  for  which  our  corre- 
spondent supposes  it  to  have  been  written.  It  is  related, 
that  when  the  Cardinal  Richelieu  showed  the  inscription 
to  Bourbon,  the  royal  Greek  professor,  asking  his  opinion 
of  it  without  telling  him  the  author,  the  critic  replied 
sneeringly,  that  the  style  was  that  of  the  breviary,  and  if 
it  had  concluded  with  an  allelujah,  it  would  have  made  a 
fit  conclusion  to  an  anthem.  The  cardinal  merely  replied 
that  it  was  written  by  a  priest;  but  Bourbon's  pension  was 
withheld  the  next  year. 

187— Turner's  Yellow.  F.— This  is  an  oxychloride  of 
lead,  called  also  Cassel  Yellow,  Patent  Yellow,  &c.  It 
may  be  prepared  by  different  processes.  "When  litharge, 
or  the  protoxide  of  lead,  is  acted  upon  by  a  solution  of 


common  salt,  there  are  formed  soda,  which  remains  dis- 
solved, and  a  white  compound,  which  is  hydrated  oxy- 
chloride of  lead ;  and  this,  when  heated,  loses  water,  and 
becomes  of  a  yellow  colour.  It  may  also  be  obtained  by 
heating  chloride  and  oxide  of  lead  together  in  the  requisite 
proportions,  or  by  heating  a  mixture  of  one  part  of  hydro- 
chlorate  of  ammonia  with  ten  parts  of  protoxide  of  lead. 
It  is  necessary,  to  insure  a  good  colour,  to  take  care  that 
no  carbonaceous  or  combustible  matter  is  mixed  with  the 
ingredients. 

188— Wax.  P.  S.— Vegetable  wax  and  bees-wax  differ 
in  their  elementary  composition.  The  former  is  a  vegeta- 
ble product,  forming  the  varnish  of  the  leaves  of  certain 
plants  and  trees ;  it  is  found  also  upon  some  berries 
—as  the  Myrica  cerifera,  and  it  is  an  ingredient  of  the 
pollen  of  flowers.  It  was  long  supposed  that  bees  merely 
collected  the  wax  ready  formed  in  plants,  but  Huber  found 
that,  though  excluded  from  all  food  except  sugar,  they 
still  formed  wax.  "  Bees-wax"  is  obtained  by  draining  and 
washing  the  honeycomb,  which  is  then  melted  in  boiling 
water,  strained  through  calico  or  linen,  and  cast  into  cakes. 
Many  of  the  cakes  sold  in  the  shops  will  be  found  to  be 
moulded  into  the  shape  of  the  inside  of  the  cottage  dishes  in 
which  the  melted  wax  was  cooled.  Foreign  wax  comes  from 
the  Baltic,  the  Levant,  and  the  shores  of  Barbary.  It  is 
bleached  by  exposure  in  thin  slices  to  air,  light,  and 
moisture,  or  more  rapidly  by  exposure  to  action  of  chlorine. 
White-wax  is  generally  adulterated  with  spermaceti.  It 
is  also  mixed  for  artistic  purposes  with  Canada  balsam, 
Venice  turpentine,  common  resin,  tallow,  &c,  &c. 

189— Flax.  A.  R.— The  recent  eulogies  of  flax,~as  an 
article  likely  to  be  profitably  cultivated  by  English  far- 
mers, appear  to  be  well  founded.  Several  pamphlets  have 
been  published  on  the  subject;  but  we  have  not  got  them 
at  hand  for  reference.  It  is  probable  that  the  secretaries 
of  the  large  agricultural  associations  would  be  able  to 
afford  information.  The  culture  is  simple  and  inexpensive. 
The  plant  bears  a  pretty  blue  flower,  in  a  bunch,  at  the 
top  of  a  slender  stem.  It  is  reaped  a  little  before  the  seeds 
are  ripe,  and  the  stalks  stripped  of  leaves,  flowers,  &c. 
These  are  then  soaked  in  water,  till  the  woody  tissue  of 
the  stems  is  separated  from  the  cellular.  The  former  is 
washed,  dried,  and  beaten.  The  fibres  thus  prepared  are 
heckled,  and  are  then  ready  for  the  spinner.  The  word 
11  linen"  is  derived  from  "  Vinum,"  .flax.  Calico  is  made  of 
cotton,  and  is  cellular  tissue ;  while  linen  is  made  from 
flax  or  woody  tissue;  hence  the  greater  strength  of  the 
latter.  Silk  (weight  for  weight)  is  stronger  than  either 
flax  or  cotton.  [Since  writing  the  above,  a  statement  has 
been  published  in  the  Times  (Oct.  18)  of  the  expenses  and 
profits  of  flax  cultivation  in  Ireland,  by  which  it  appears  a 
far  more  profitable  crop  than  wheat.] 

190—  Ventriloquism.  H.  M.— Ventriloquy  is  an  art 
more  than  an  endowment.  Any  person  with  flexible  vocal 
organs,  and  acute  powers  of  imitation,  may,  by  practice, 
become  a  ventriloquist.  The  art  consists  in  giving  to  the 
ears  of  an  audience,  a  sound  as  it  would  be  if  it  in  reality 
came  from  the  place  to  which  the  attention  of  the  audience 
is  directed  by  the  gestures  of  the  performer.  The  sound 
does  not  come  from  any  point  other  than  the  mouth  of  the 
speaker.  That  persons  have  the  power  of  "  throwing  their 
voices"  into  any  object,  is  a  popular  error;  and  as  no 
words  can  be  articulated  without  the  use  of  the  larynx, 
and  parts  of  the  mouth,  the  very  name  ventriloquist  (ven- 
ter, loquor)  is  founded  upon  fallacy.  Ventriloquists 
usually  fill  their  lungs  with  air,  and  employ,  during  expi- 
ration, only  such^rgans  of  voice  as  are  not  visible  in  action 
externally;  theylise  the  lips  as  little  as  possible.  Adven- 
titious means  are  also  used  to  excite  the  imagination  of 
the  audience,  and  to  prepare  them  to  hear  sounds  from 
some  particular  direction. 

191— Achromatic  Lenses.  S.  R.  T.— Flint  glass  is 
found  to  possess  the  property  of  causing  a  greater  disper- 
sion of  the  rays  of  light  than  any  other  of  the  vitreous  com- 
pounds. Now,  by  combining  a  concave  lens  of  flint  glass 
with  one  or  more  convex  lenses  of  crown  glass,  (which 
possesses  less  dipersive  power,)  a  compound  lens  is  pro- 
duced, which  is  achromatic,  i.  e.  in  which  the  prismatic 
colours  arising  from  a  simple  refraction  are  destroyed. 
This  was  discovered  by  a  Mr.  Hall,  a  gentleman  in  Wor- 
cestershire, in  1729;  but  the  discovery  was  forgotten — or, 
at  least,  no  further  notice  of  it  taken  for  thirty  years,  when 
it  was  again  brought  to  light  by  the  celebrated  optician, 
John  Dolland,  who  discovered  a  means  of  making  flint 
glass  of  sufficient  purity — hitherto  a  difficulty.  The  com- 
position, or  mode  of  manufacture  of  pure  flint  glass,  long 
remained  a  secret  in  the  family  of  the  Dollands,  and  its 
exportation  and  sale,  a  source  of  large  profit.  The  foreign 
manufacturers,  however,  have  recently  excelled  us  in  the 
size  of  their  flint  glass  lenses.    Those  who  desire  to  under . 
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stand  the  manufacture  of  glass  for  optical  purposes,  will 
find  valuable  information  on  the  matter  in  Faraday's 
paper,  describing  the  experiments  on  the  subject  in  the 
j.toyal  Institution.  The  paper  will  be  found  in  the  volume 
of  the  Philosophical  Transactions,  for  about  1830. 

192— Too  Old  to  Learn?  C.  C— Our  correspondent 
writes  :— "  I  began  life  as  a  miner  in  Wales,  and  had  not 
learned  to  read  when  I  was  fourteen— and  I  had  no  oppor- 
tunity of  obtaining  books,  for  my  father  received  my  wages ; 
and  I  had  to  work  so  late  on  a  Saturday  night,  and  to  begin 
again  at  twelve  o'clock  on  Sunday  night,  that  I  could  not 
visit  the  Sunday  School.  Between  odd  times  I  picked  up 
knowledge,  and  I  can  now  read  and  write.  I  am  forty- 
six  years  old,  but  I  have  studied  the  Tutor's  Grammar. 
Don't  you  think,  Mr.  Tutor,  that  I  am  too  old  to  begin 
studying  Chemistry  and  Physiology?  I  fear  1  am;  though 
I  desire  to  know  more  before  I  die."  As  an  answer,  we 
give  the  following  facts  :— Socrates  began  to  study  music 
two  years  before  his  death ;  Cato  commenced  learning 
Greek  when  he  was  eighty;  and  Plutarch,  at  about  the 
same  age,  began  the  study  of  Latin;  Theophrastus  began 
his  greatest  work  when  he  was  ninety ;  Boccaccio  did  not 
commence  the  study  of  polite  literature  till  he  was  thirty- 
five;  and  the  great  Arnauld  worked  with  renewed  ardour 
at  eighty-two.  Spelman  obtained  his  knowledge  of  the 
sciences  after  he  was  fifty,  and  Chaucer  composed  his 
Canterbury  Tales  after  he  was  fifty-four.  Dr.  Johnson 
applied  himself  to  the  study  of  Dutch,  a  few  years  before 
his  death ;  and  Benvenuto  Cellini  commenced  his  bio- 
graphy when  he  was  fifty-eight.  Franklin's  philosophical 
pursuits  began  when  he  had  nearly  reached  his  fiftieth 
year;  and  Monaldesco  wrote  the  memoirs  of  his  times  at 
the  extraordinary  age  of  115. 

193— Homoeopathy.  N.  N.,  W.  P.,  J.  J.,  &c— The 
practice  of  dividing  medicines  infinitesimally  is  not  an  es- 
sential principle  of  homoeopathic  practice,  which  is  founded 
upon  the  principle  that  similia  similibus  curantur.  The 
method  consists  essentially  in  the  administration  of  medi- 
cines, which  are  presumed  to  excite  in  healthy  persons 
symptoms  similar  to  those  of  the  disease.  "  Thus,  eruptions 
of  the  skin  being  produced  by  sulphur,  sulphur  is  applied 
as  a  cure  ;  quinine  producing  intermittent  febrile  symp- 
toms is  used  as  a  specific  for  ague  ;  and  arsenic,  in  minute 
doses,  being  found  to  give  rise  to  symptoms  analogous  to 
those  of  cholera,  is  indicated  as  the  specific  for  that  fright- 
ful disease.  Though  disciples  of  the  Allopathic  school,  we 
cannot  deny  that  singular  success  has  attended  homoeo- 
pathic practice  on  several  occasions  ;  as,  for  instance,  in 
the  treatment  of  the  cholera  in  England  and  Russia;  and 
still  more  singularly  in  the  treatment  of  the  destructive 
typhus,  which  contributed  to  the  depopulation  of  Ireland. 
As  with  phrenology  and  other  sciences,  the  professors  of 
homoeopathy  have  been  too  often  its  greatest  enemies,  by 
claiming  for  its  practice,  &c,  higher  value  than  really  be- 
longs to  it.  A  large  proportion  of  those  who  practice 
homoeopathy  adopt  the  plan  of  administering  medicine  in 
a  state  of  minute  subdivision,  on  the  ground  that  medicines 
so  presented  to  the  absorbing  surfaces  of  the  body  more 
rapidly  pass  into  the  blood  ;  but  we  have  never  heard  any 
person  arsjue  that  "  the  smaller  the  dose  the  greater  the 
effect."  Mr.  Sampson's  work  is  the  best  popular  treatise 
on  the  subject,  we  believe. 

1 94— Marseillaise.  L.  K.,  W.  F.  F.,  &c— The  name 
of  the  "  Marseillaise"  is  popularly,  though  erroneously, 
applied  to  the  national  anthem  of  the  French.  The  origin 
of  the  song  which  has  played  so  important  a  part  in  con- 
tinental revolutions  was  for  a  long  time  unknown;  but 
the  following  particulars  may  be  regarded  as  authentic. 
The  Marseillaise  Hymn  was  the  production  of  Rouget  de 
Lille,  a  French  officer  of  engineers,  who  was  quartered  at 
Strasbourg  in  the  year  1791,  when  Marshal  Luckner  com- 
manded the  army  at  that  time,  entirely  composed  of  young 
conscripts.  The  marshal  was  to  march  on  the  following 
morning  of  a  certain  day,  and  late  in  the  evening  previous 
he  inquired  if  there  were  any  men  of  a  musical  or  poetical 
genius,  who  could  compose  a  soul-inspiring  song  to  animate 
his  young  soldiers.  Some  one  mentioned  Captain  Rouget 
de  Lille,  who  was  immediately  ordered  into  the  presence 
of  the  marshal  to  receive  his  commands  upon  the  subject, 
which,  having  been  given,  and  a  promise  made  by  De  Lille 
that  a  song  would  be  ready  on  the  following  morning,  he 
went  to  his  quarters,  and  during  the  night  he  not  only 
wrote  the  song  in  question,  but  also  set  it  to  music;  and 
next  morning  the  army  marched  to  its  tune,  and  carried 
everything  before  it  with  an  enthusiasm  only  to  be  equalled 
by  absolute  frenzy.  The  original  composition  is  said  to 
have  been  in  the  possession  of  the  late  Louis  Philippe. 
The  name  "  Marseillaise"  was  given  to  it  long  after  its 
first  use,  when  a  body  of  troops  entered  Paris  from  Mar- 
Beilles  playing  the  air. 


195— Model  Cottages.  H.  A.  and  F.  S.  S.— Plans  of 
model  cottages  for  dwelling  jiouses,  adapted  especially  to 
the  wants  of  operatives,  laliOurers,  &c,  have  been  pub- 
lished by  "  The  Society  for  Improving  the  Condition  of  the 
Labouring  Classes,"  whose  offices  are  21,  Exeter  Hall. 
It  would  be  quite  beyond  the  sphere  of  the  Tutor  to  pub- 
lish plans,  but  the  editor  can  refer  with  much  satisfaction 
to  the  publications  of  the  above  Society.  The  cottages 
built  by  his  Royal  Highness  Prince  Albert,  and  with  refe- 
rence to  which  our  correspondents  inquire,  are  calculated 
for  four  families,  there  being  two  tenements  on  each  floor. 
The  external  and  main  internal  walls  are  of  patent  bonded 
brickwork  ;  thus  securing  dryness  and  warmth  with  eco- 
nomy of  construction.  The  bricks  are  hollow,  and  one 
face  is  glazed,  so  that  ventilation  is  secured,  and  plaster 
rendered  unnecessary.  In  most  parts  of  England  the  cost 
of  four  houses,  built  on  this  plan,  with  ordinary  materials 
and  fittings,  might  be  estimated  at  the  rate  of  110/.  or  120/. 
for  each  tenement,  or  about  460/.  for  the  whole  erection. 
Such  dwellings  let  at  3s.  6d.  to  is.,  which,  after  deducting 
ground  rent  and  taxes,  would  afford  a  return  of  seven  per 
cent,  on  the  outlay.  Where  hollow  bricks  are  obtainable  at 
a  fair  price,  their  use  ought  to  effect  a  reduction  of  about 
25  per  cent,  on  the  cost  of  the  brickwork,  or  equal,  on  these 
four  houses,  to  about  40/.  The  process  of  manufacturing 
hollow  bricks  may  be  seen  at  No.  21,  Upper  Park-place, 
Dorset-square.  A  descriptive  account  of  the  building, 
with  specification,  estimate  of  cost,  and  a  complete  set  of 
lithographic  working-drawings,  &c,  showing  the  adapta- 
tion of  the  plan  to  more  lofty  buildings,  may  be  obtained 
from  the  Society  for  a  few  shillings.  An  excellent  essay  on 
the  dwellings  of  the  labouring  classes  may  also  be  obtained 
from  the  Secretary. 

196  The  Port  Royal  Society.  J.  P.— In  the  year  1637, 
Le  Maitre,  a  celebrated  advocate,  resigned  the  bar  and  the 
honour  of  being  Counseiller  d'Etat,  which  his  uncommon 
merit  had  obtained  him,  though  then  only  twenty-eight 
years  of  age.  His  brother,  De  Sericourt,  who  had  followed 
the  military  profession,  quitted  it  at  the  same  time.  Con- 
secrating themselves  to  religious  duties  they  retired  into  a 
small  house  near  the  Port  Royal  of  Paris,  where  they  were 
joined  by  their  brothers,  De  Sacy,  De  St.  Elme,  and  De 
Valmont.  The  "Logic,  or  the  Art  of  Thinking"  was  the 
conjoint  labour  of  Arnauld  and  Nicolle.  The  former  en- 
tered into  the  Jansenist  controversy,  and  thus  called  forth 
the  animosity  of  the  Jesuits.  When  constrained  to  remove 
their  residence  they  settled  down  a  few  leagues  from  Paris, 
and  called  the  place  Port  Royal  des  Champs.  Thither  a 
number  of  illustrious  persons  retired,  and  the  community 
was  called  the  Society  of  Port  Royal.  There  were  no  rules, 
vows,  or  cells.  The  occupations  were  prayer,  study,  and 
labour.  All  shared  in  relieving  the  poor,  attending  the 
sick,  and  instructing  the  pupils  in  the  neighbouring  schools. 
The  most  illustrious  men  were,  in  turn,  farmers,  gardeners, 
priests,  carpenters,  shoemakers,  ploughmen,  physicians, 
vinedressers,  lawyers,  &c.  Families  of  affluence  and  piety 
built  houses  in  the  valley  of  Port  Royal,  the  products  of 
which  were  celebrated.  The  envy  and  fears  of  the  Jesuits, 
and  their  rancour  against  Arnauld,  led  to  the  destruction 
of  the  Society  at  the  death  of  Anne  de  Bourbon,  who  had 
been  a  powerful  patroness  of  these  religious  and  literary 
men.  The  Jesuits  having  obtained  a  decree  destroyed  the 
building,  and  ploughed  up  its  very  foundations;  corpses 
were  exhumed,  and  the  most  shocking  scenes  enacted. 
The  dispersion  of  the  Society  was  almost  universally 
mourned. 
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CHAPTER  X. 

AFRICA. 

505.  The  continent  of  Africa  attracts  atten- 
tion by  the  extreme  solidity  and  regularity 
of  its  outline,  whence,  with  a  land-surface 
three  times  as  great  as  Europe,  its  coast-line 
is  3,580  miles  shorter  (121).  The  want  of 
large  and  navigable  rivers  is  also  very  remark- 
able. Africa  is  thus  closed  against  all  access 
from  without  (59,  68),  and  is  highly  interesting 
as  showing,  in  its  present  state  of  barbarism, 
the  result  of  the  absence  of  those  advantages, 
the  possession  of  which  has  been  to  a  great 
extent,  the  source  of  the  wealth,  power,  and 
high  cultivation  of  Europe. 

506.  The  surface  presents,  apparently,  a 
succession  of  extensive  plateaus,  generally  of 
but  small  elevation,  rising  in  stages  from  the 
shores  to  the  interior.  In  the  North,  these 
table-lands  are  covered,  for  a  space  of  1,000 
miles  in  length,  by  800  in  breadth  from  north 
to  south,  by  the  "  Sahara,"  or  Great  Desert, 
a  dreary  waste  of  sand  and  rock.  It  is  only 
where  depressions  occur  that  a  little  moisture 
can  accumulate,  and  enable  a  few  aromatic 
shrubs,  acacias,  and  date-palms,  to  subsist. 
These  spots  of  depression  are  termed  "  Oases," 
or"  Wade  ys."  They  form  the  only  perma- 
nently habitable  spots  in  the  desert,  and  also 

the  principal  resting-places  for  the  caravans  which  cross  this  region.     In  the  South* 
the  plateaus    are   supposed    to    be   of   higher   elevation    than    in    the   north,    and   to 
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be  less  sterile  and  barren.     The  equatorial  region  is  covered  with  a  luxuriant  and  rank 
vegetation. 

507.  The  mountains  of  Africa  are  as  yet  by  no  means  accurately  made  out ;  but 
they  appear  to  be  divisible  into  five  systems,  two  running  east  and  west,  and  three 
somewhat  north  and  south.     The  east  and  west  ranges  are — 

(1.)— The  Atlas  mountains,  nearly  parallel  with  the  Mediterranean  coast,  and  dividing  the  states 
of  Morocco,  Algeria,  and  Tunis,  from  the  Sahara.  Average  height,  3,000  to  4,000  feet.  Highest  point, 
Miltsin,  (11,400.) 

(2.) — The  mountains  of  Kong,  running  from  a  little  south  of  Cape  Verd,  along  the  north  coast 
of  the  Gulf  of  Guinea.  Average  height,  3,000  to  4,000.  These  are  supposed  to  extend  nearly  across 
the  continent,  under  the  name  of  Jebel-el-Kumrj,  or  Mountains  of  the  Moon. 

The  north  and  south  ranges  are — 

(3.)— -That  of  the  West  Coast,  extending  from  the  Gulf  of  Guinea  southward. 

(4.)— That  of  the  East  Coast,  running  south  from  the  entrance  of  the  Red  Sea.  Highest  point, 
Kilimandjaro,  20,000  feet. 

(5.) — The  mountains  of  Nueia,  running  along  the  west  coast  of  the  Red  Sea.  Average  height, 
3,000  to  4,000  feet  in  the  north,  8,000  to  9,000  in  the  south. 

508.  The  rivers  classed  according  to  the  seas  into  which  they  fall,  are  divided  into 
three  systems,  as  under:  — 

(1.)— The  Mediterranean  receives  one  river,  the  Nile. 

(2.)— The  Atlantic  receives  six  rivers — the  Senegal,  Gambia,  Quorra  or  Niger,  Zaire  or 
Congo,  Coanza,  and  Garriep  or  Orange  River. 

(3.)— The  Indian  Ocean  receives  five  rivers,  the  Wady-Nogal,  Webee-Shebeyli,  Lufiyi, 
Livuma,  and  Zambesi.     None  of  the  rivers  have  yet  been  traced  through  their  entire  courses. 

509.  The  drainage  of  a  large  portion  of  the  interior  of  Africa  would  appear  to  be  continental. 
On  the  southern  border  of  the  Sahara,  Lake  Chad  is  known  to  receive  two  considerable  rivers,  the 
Yeou  and  Siiary.  Near  the  centre  of  the  south-eastern  coast,  N'yassi,  a  large  fresh-water  lake, 
occurs.  As  no  outlet  has  yet  been  traced  from  these  lakes,  they  are  presumed  to  receive  (probably 
with  other  lakes  yet  unknown)  much  of  the  drainage  of  the  interior. 

510.  Nearly  the  whole  of  the  continent  lies  between  the  tropics;  and  from  this 
circumstance,  coupled  with  the  vast  extent  of  unbroken  land-surface,  the  heat  is  in 
nearly  all  parts  most  intense.  In  the  Sahara  no  rain  ever  falls,  and  there  is  nothing 
but  the  shade  of  night  to  lessen  the  fierceness  of  the  heat.  In  other  parts,  the  rainy 
seasons,  and  the  breezes  from  the  sea,  render  the  heat  more  endurable.  Immediately 
north  of  the  equator,  the  quantity  of  rain  is  prodigious ;  and  the  two  coasts  of  Sierra 
Leone  on  the  west,  and  Cape  Guardafui  on  the  east,  have  more  rain  than  any  other  part 
of  the  world. 

511.  The  joint  effect  of  the  great  heat  and  heavy  rain  is,  to  render  the  air  extremely  damp  during 
the  wet  seasons.  Vegetation  is  singularly  vigorous  and  luxuriant;  and  the  excessive  damp,  combined 
with  the  exhalations  of  putrefied  plants,  produces  an  atmosphere  which  causes  the  worst  forms  of 
marsh  fever,  ague,  and  dysentery.  To  Europeans,  this  malaria  is  peculiarly  fatal ;  but  the  negroes 
appear  to  bear  it  unhurt. 

512.  The  Sahara  is  of  course  free  from  malaria;  but  the  Simoom  (415)  which  blows  across  it,  is, 
while  it  lasts,  very  dangerous,  and  often  proves  fatal  to  travellers  by  producing  a  parching  thirst, 
while,  at  the  same  time,  it  dries  up  the  water  carried  by  the  unfortunate  victims.  Along  the  coast 
about  Cape  Verde,  an  east  wind  of  distressing  heat  and  dryness  sometimes  blows  ;  it  is  called  "Har- 
mattan."     It  owes  its  dry  hot  character  to  its  passage  over  the  Desert  (41.) 

513.  If  we  except  the  northern  coast,  the  valley  of  the  Nile,  the  settlement  at  the  Cape  of  Good 
Hope,  and  the  few  other  foreign  colonies  along  the  coasts,  the  whole  country  is  yet,  notwithstanding 
the  efforts  of  civilised  nations,  in  darkness  and  barbarism. 

514.  Africa,  independently  of  its  colonies  of  foreigners,  is  peopled  by  two  distinct 
races  of  men.  The  northern  part,  as  low  as  the  parallel  of  about  16°  north  latitude, 
is  occupied  by  Caucasians.  Southward  of  this  parallel,  the  inhabitants  are  of  the 
Ethiopic  variety  (111).  The  line  of  demarcation  between  the  races  is  the  southern 
border  of  the  Sahara. 

515.  This  continent  is  further  remarkable  for  the  numerous  species  of  large  animals  which 
inhabit  its  deserts  and  forests.     It  is  peculiarly  the  country  of  the  lion,  giraffe,  zebra,  hippopotamus, 
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and  hyena.     The  elephant,  rhinoceros,  and  antelope,  inhabit  the  forests ;  the  camel  and  ostrich  the 
desert;  and  the  crocodile  the  rivers. 

516.  So  little  being  known  of  the  interior,  it  is  impossible  to  give  the  political 
divisions  with  any  certainty.  Our  knowledge  even  of  the  states  on  the  coast  is  very 
small ;  of  those  in  the  interior,  we  do  not  even  know  the  names.  We  may  consider 
the  whole  continent  as  forming  two  regions,  distinguished  by  the  races  of  their  inhabi- 
tants. 

517.  The  Northern  or  Caucasian  region  comprises  all  the  country  north  of  the 
parallel  of  16°  north  latitude,  and  the  states  of  Nubia  and  Abyssinia  bordering  on  the 
Red  Sea.  Great  part  of  this  division  is  occupied  by  the  Sahara,  which  is,  except  in  the 
Oases  (506),  absolutely  uninhabited.  A  narrow  belt  of  land  along  the  northern  coast, 
and  the  region  bordering  the  Nile,  and  extending  along  the  shores  of  the  Red  Sea,  is, 
however,  very  fertile  and  productive  ;  is  advantageously  situated  for  commerce  ;  enjoys 
a  fine,  though  hot  climate,  and  is  therefore  well  populated. 

518.  This  northern  region  contains  the  following  states  :  — 


Name. 

Probable  area 

in  English 
Square  Miles. 

Supposed 
Population. 

Political  Condition. 

Empire  of  Morocco 

Government  of  -A  Igeria- 

170,000 

120,000 

53,000 

277,000 

660,000 

1,900,000 

200,000 

3,200 

6,000,000 
4,200,000 
1,800,000 
660,000 
4,500,000 

3,000,000 
210,000 

Independent. 
Occupied  by  the  French. 
Tributary  to  Turkey. 

Ditto. 

Ditto. 
Principally  Independent. 
Independent  States. 

Government  of  Tripoli,  including  Fezzan 
Viceroyalty  of  Egypt,  including  Nubia  ... 
Beled-el-jereed  *  and  Sahara    

Abyssinia » 

Spanish  Territories 

519.  Morocco,  Algeria,  Tunis,  and  Tripoli,  are  commonly  included  under  the  general  title 
of  the  Barbary  States.  One  description  will  nearly  apply  to  all  of  them,  except  the  subordinate 
kingdom  of  Fezzan. 

520.  The  Atlas  mountains,  which  extend  along  the  southern  parts  of  these  states, 
tend,  by  their  elevation,  and  by  giving  a  general  slope  northward  to  the  surface,  to 
modify  the  heat  of  the  climate,  and  to  divert,  in  some  measure,  the  burning  winds  of  the 
Desert  (41,  54).  From  this,  and  from  the  vicinity  of  the  sea,  it  results,  that  the  climate, 
though  hot,  is  much  more  moist  and  equable  than  to  the  south  of  the  range.  Rain 
occurs  sparingly,  and  in  some  degree  periodically,  since  nearly  all  the  yearly  quan- 
tity falls  during  the  winter  (51). 

521.  The  surface  is  hilly  towards  the  coast,  becoming  more  mountainous  inland. 
In  consequence  of  the  small  breadth,  of  the  country  between  the  mountains  and  the  sea, 
no  rivers  of  importance  intersect  the  coast.  This  same  small  breadth  however,  renders 
the  want  of  rivers  (except  for  the  purpose  of  irrigation)  much  less  severely  felt. 

522.  Excepting  only  a  small  portion  of  Morocco  and  Algeria,  the  whole  of  these  states  have  an 
average  temperature  of  70°  (104).  The  dryness  prevents  that  extreme  luxuriance  of  vegetation  which 
occurs  in  other  parts  under  the  same  isothermal  line  (103).  The  land  produces,  however,  Grain 
Cotton,  Figs,  Grapes,  Almonds,  Oranges,  Dates,  and  all  the  semi-tropical,  as  well  as  the  European 
fruits  and  vegetables,  in  sufficient  abundance  both  for  home  supply,  and  for  large  exportations. 
Sheep,  Goats,  and  Horses,  are  bred  in  large  numbers,  and  are  also  exported. 

523.  The  mountains  contain  the  ores  of  Iron,  Copper,  Lead,  Tin,  Quicksilver,  and  Antimony 
The  last  metal  is  however  the  only  one  carefully  worked.  Rock-salt  occurs  in  abundance  in 
Morocco  and  Algeria,  and  forms  a  staple  article  of  commerce  with  the  states  inland  bevond  the 
Desert.  J 

524.  The  manufactures  are  few,  and  generally  unimportant.  That  of  Leather  (called  from  the 
place  of  its  original  production,  "  Morocco  leather,")  is  the  only  one  exported  in  any  quantities  coast- 
wise.   Arms,  Cutlery,  Gunpowder,  Carpets,  and  Woven  and  Embroidered  goods,  are  made  for  home 


*  Beled-el-jereed  means  "Land  of  dates."    The  country  is  so  called  from  the  abundance  of  the 
date-palm,  the  fruit  of  which  constitutes  a  great  proportion  of  the  food  of  the  inhabitants. 
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use,  and  for  trade  with  the  interior.     For  them,  Ostrich  Feathers,  Goats'  and  Camels'  Hair  and  Skins- 
are  obtained,  which,  either  in  a  raw  or  manufactured  state,  are  sent  to  other  countries. 

525.  Of  these  states,  Algeria  was  formerly  noted  for  its  piratical  exploits.  Since  its  domination 
and  colonisation  by  the  French,  it  is  advancing  in  the  useful  arts,  and  in  civilisation  generally. 
Morocco  is  the  most  commercial  state  ;  Tunis  the  most  fertile,  and  (at  present)  the  best  cultivated! 
Tripoli  contains  the  largest  amount  of  desert  and  unproductive  land. 

526.  The  people  are  Mahometans,  and  are  under  absolute  monarchs,  whether  these  are  indepen- 
dent, as  in  Morocco;  or  viceroys  only,  as  the  governors  of  Tunis  and  Tripoli.  Algeria  enjoys  the 
advantages  of  a  constitutional  and  protective  government  under  its  new  rulers. 

527.  The  Kingdom  of  Fezzan,  which  forms  part  of  the  territory  of  Tripoli,  is  a 
large  oasis  on  the  north  border  of  the  Desert.  Its  surface  is  below  the  level  of  the 
Mediterranean.  The  beauty  of  the  vegetation  is  very  remarkable,  and  is  greatly 
enhanced  by  contrast  with  the  barren  wilds  around  it. 

528.  The  Moors,  who  had  their  origin  in  this  district,  seized  and  kept  possession  of  the  greater 
portion  of  Spain  from  713  to  1491.  They  introduced  many  of  the  arts  of  their  native  country,  and 
have  left  behind  them,  in  the  far-famed  Alhambra,  and  other  remains,  admirable  examples  of  their 
peculiar  styles  of  architecture  and  decoration. 


MOORISH    ARCHITECTURE— THE    ALHAMBRA, 


529.  Morocco  (60,000),  Fez  (80,000),  Meguinez  (60,000),  are  the  three  principal  towns,  and  the 
alternate  imperial  residences  in  Morocco.  Algiers  (40,000),  noted  for  its  fortified  harbour;  Tunis 
(100,000),  one  of  the  best  built  towns  in  Africa;  Tripoli  (20,000),  famous  for  its  commerce,  are  the 
capitals  of  their  respective  states. 

530.  The  Beled-el-jereed  (often  spelt  Biledulgerid)  is  no  arbitrarily  marked 
tract,  but  consists  of  a  group  of  oases,  lying  to  the  south  of  Algeria.  Portions  of 
it  are  possessed  by  Morocco,  Algeria,  and  Tunis.  The  points  of  depression,  or  oases  of 
the  Desert,  are  inhabited  by  wild  nomadic  races  of  men,  of  whom  the  Touaricks  and 
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Tibboos  are  the  most  numerous.     Numerous  flocks  and  herds,  with  the  produce  of  the 
chase,  constitute  their  means  of  support. 

531.  The  vice-royalty  of  Egypt,  comprising  Egypt  Proper  and  Nubia,  contains 
much  very  fertile  land,  combined  with  wide  expanses  of  desert.  The  Nile,  which  flows 
through  the  country,  is  remarkable  for  having,  through  great  part  of  its  course,  no 
tributary.  The  surface  actually  watered  by  it,  is  thus  very  small,  the  valley  of  the 
stream,  in  some  parts,  being  less  than  a  mile  in  width. 

532.  Various  artificial  means  of  irrigation  are  employed  along  the  course  of  the  stream.  But  the 
annual  overflow  of  the  river  (66)  extends  naturally  the  fertilising  effects  far  beyond  the  limits  which 
could  be  reached  by  artificial  means  alone.  The  Nile  has  an  extensive  Delta  at  its  mouth,  within 
which  is  a  large  surface  of  the  richest  land.     The  climate  is  however  unhealthy. 

533.  The  vegetable  productions  are  the  same  as  those  of  the  Barbary  States;  Cotton  is, 
by  far  the  most  valuable.  The  manufactures  are  as  yet  of  no  importance  to  foreign  countries.  The 
trade  is  immense,  a  large  portion  of  the  commerce  between  Europe  and  Asia  now  passing  by  way 
of  the  Mediterranean  and  Red  Sea ;  and,  on  the  completion  of  the  projected  railway  or  canal  across  the 
Isthmus  of  Suez,  this  intercourse  will  be  greatly  facilitated  and  increased.  Great  efforts  have  been, 
and  are  still  made  by  the  rulers  of  Egypt  (nominally  the  vassals  of  Turkey,  but  really  more  free  and 
powerful  than  the  master  they  profess  to  obey),  to  advance  civilisation.  European  arts  and  science 
are  eagerly  sought  after  and  employed.  Hence  Egypt,  once  the  parent  of  science  and  literature, 
may  reasonably  hope  to  regain,  by  perseverance  in  the  course  begun,  much  of  her  ancient  splendour 
and  renown. 

534.  The  valley  of  the  Nile  is  rich  in  remains  of  antiquity.  The  pyramids  of  Ghizeh,  near  Cairo, 
are  universally  known.  The  villages  of  Carnak,  Luxor,  Gournou,  and  MedynetAbou,  on  the  site  of 
the  ancient  Thebes,  Denderah,  Esne,  Ibsamboul  in  Nubia,  and  a  host  of  others,  contain  remains  of 
temples  or  tombs. 

535.  Cairo  (300,000).  the  capital,  is  badly  built.  Alexandria  (55,000),  noted  anciently  as 
the  seat  of  learning  and  science,  now  the  chief  centre  of  commerce;  Rosetta  (15,000);  Damietta 
(20,000),  formerly  the  principal  commercial  cities,  are  the  most  remarkable  places.  Suez,  at  the  head 
of  the  Red  Sea,  is  an  important  point  in  the  communication  with  India,  and  is  intended  to  form  one 
extremity  of  the  railway  across  the  Isthmus. 

536.  Egypt  suffers  severely  from  the  plague  and  cholera,  which  appear  here  to  have  their  very 
focus  of  virulence. 

537.  The  army  is  said  to  number  127,000  men,  and  the  State  revenue  to  amount  to  £4,500,000. 

538.  Abyssinia  is  a  mountainous  country,  well  watered  by  the  higher  affluents  of 
the  Nile,  and  by  some  smaller  streams  which  fall  into  the  Red  Sea.  The  soil  is  fertile 
and  productive;  and  the  climate,  owing  to  the  numerous  mountain  chains,  is  more 
temperate  than  might  have  been  expected  from  its  vicinity  to  the  equator.  The  amount 
of  rain  is  moderate. 

539.  The  inhabitants  raise  excellent  grain,  and  other  useful  vegetables,  and  have  large  herds  of 
cattle  ;  but  are  too  rude  and  barbarous  to  have  any  foreign  trade  of  importance,  or  to  hold  any  rank  in 
manufactures.  They  profess  the  Christian  religion ;  but  degrade  themselves  by  savage  and  brutal 
customs  and  manners.  Abyssinia  is  not  united  under  one  monarch,  but  has  been  for  some  years  past 
split  up  into  a  number  of  small  independent  states. 

540.  Gondar  (50,000)  was  the  capital  of  the  country;  this,  with  Adova  (8,000),  the  principal 
place  of  trade,  and  Massouah  (2,000),  the  principal  port,  on  an  island  in  the  Red  Sea,  are  the  most 
remarkable  towns. 

541.  Spain  possesses  the  Canary  islands,  which  lie  on  the  north-west  coast  of 
Africa.  Teneriffe,  the  largest,  is  noted  for  its  volcanic  Peak.  The  islands  are 
generally  uneven,  but  fertile  and  well  cultivated.  Wine,  Archil  (for  dyeing),  and  Soda, 
are  the  chief  exports. 

542.  The  Ethiopic  region  of  Africa  is  nearly  divided  by  the  equator  into  two 
portions,  possessing  different  characteristics.  The  climate  to  the  north  of  the  equator 
is  hot,  excessively  wet  and  unhealthy,  and  vegetation  is  extremely  luxuriant.  The 
southern  portion  has  a  drier  and  more  healthy  climate,  and  vegetation,  though  rich  and 
luxuriant  in  the  valleys,  is  checked  on  the  higher  grounds  by  want  of  moisture.  It  is 
this  southern  region  which  is  more  particularly  the  native  place  of  so  many  of  the  largest 
animals.  Not  only  are  the  species  numerous,  but  the  vast  abundance  of  almost  every 
species  appears  truly  wonderful. 
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543.  The  Political  divisions  of  the  Ethiopic  region,  so  far  as  they'  are  known,  are 
as  follows  : — 


Name. 

Estimated 
|  Area  in  English 
Square  Miles. 

Probable  Popula- 
tion. 

EauATORiAL  District. 

135,000 

60,000 

67,000 

95.000 

9,800 

4,000 
750 

135,000 

520,000 

196,000 

6,900,000 

4.000,000 
2,000,000 
2,500,000 
3,000,000 
200,000 

34,000 
60,000 

1,700,000 

1,400,000 

43,000 

Houssa  

Darfour 

Country  of  the  Gall  a 

Dutch  and  Danish  Territories 

Southern  District. 
Kingdom  of  Madagascar  

Portuguese  Territories  . 

British  Territories  

Regions  Unexplored 

544.  The  Equatorial  portion,  as  far  east  as  the  countries  of  Darfour  and  Kordofan, 
is  known  as  Soudan  or  Nigiutia.  This  district,  in  the  interior,  appears  to  be 
characterised  by  an  undulating  surface,  presenting  vast  extents  of  swamp  and  marsh- 
land, divided  by,  and  in  many  parts  overgrown  with,  dense  forests.  The  soil  is  highly 
productive,  but  is  imperfectly  cultivated,  except  in  the  kingdom  of  Houssa.  The 
produce  in  Grain,  Rice,  Indigo,  and  Cotton  is  considerable  ;  but  the  most  remarkable 
vegetable  product  is  Palm  Oil,  which  is  exported  in  large  quantities,  and  might,  with 
other  vegetable  oils,  form  a  still  larger  article  of  export.  Gold,  Ivory,  Dyes,  and  orna- 
mental Woods,  form  important  objects  of  trade  both  inland  and  coastwise. 

545.  Numerous  attempts  have  been  made  to  penetrate  into  the  interior  of  this  region,  to  trace 
out  the  rivers,  and  to  render  them  lines  of  communication  with  the  inland  states.  By  such  a  course, 
only,  could  these  states  be  humanised  and  civilised,  and  the  horrible  trade  in  slaves  be  annihilated. 
Several  circumstances  combine  to  render  these  efforts  at  present  fruitless.  The  climate  is  almost 
certainly  fatal  to  Europeans.  The  people  are  governed  by  a  number  of  petty  sovereigns,  each  one 
possessed  of  little  actual  power,  but  extremely  jealous  of  his  neighbours,  and  therefore  prompt  to 
check  any  movement  by  which  a  neighbour  may  increase  his  power  or  wealth ;  and,  finally,  these 
sovereigns  have  learnt  that  the  trade  in  slaves  is  more  profitable  than  that  in  the  productions  of  the 
soil.  Hence,  they  continue  to  find  pretexts  for  wars,  in  which  the  prisoners  become  the  property  of 
the  victors,  and  are  hurried  to  the  coast  for  sale.  Were  a  prince  to  arise  with  power  sufficient  to 
maintain  himself  in  advance  of  all  others,  without  the  necessity  of  watching  all  their  movements,  one 
of  these  difficulties,  and  that  a  most  serious  one  at  the  outset,  would  be  removed,  and  a  way  would 
be  opened  for  encountering  the  others  more  advantageously. 

546.  Ashantee  and  Dahomey  appear,  from  their  more  constant  intercourse  with  white  people, 
to  have  made  the  greatest  progress  in  the  arts.  The  ferocity  of  the  natives  seems  however  undi- 
minished.    Coumassie  (15,000),  and  Abomey  (24,000),  are  their  respective  capitals. 

547.  Bornou  is  a  fiat  country,  possessing  a  productive  but  badly  cultivated  soil.  Vegetable 
productions  are  far  more  scarce  than  in  the  other  parts  of  the  Soudan.  The  inhabitants  of  this  state 
and  of  Houssa  are  Mahometans.     Birnie,  or  New-Bornou  (10,000),  is  the  royal  residence. 

548.  Houssa  is  a  more  mountainous  region,  but  not  less  fertile  than  Boruou.  The  inhabitants, 
who  are  jtermed  Fellatahs,  are  more  intelligent,  active,  and  warlike  than  the  negroes  generally. 
The  country  is  well  cultivated,  and  its  produce,  with  slaves  brought  from  the  south,  is  the  object  of 
an  active  trade.  Saccatoo  (80.000),  on  a  tributary  of  the  Niger,  is  the  largest  city  of  the  Soudan. 
Kano  (40,000)  is  the  chief  seat  of  trade  in  Central  Africa.  It  is  a  great  point  of  departure  for  cara- 
vans crossing  the  Sahara  to  Fezzan,  Tunis,  and  Tripoli. 

549.  Darfour,,*  adjoining  Nubia,  consists  of  a  group  of  oases  on  the  borders  of  the  Desert. 
Agriculture  is  not  much  followed,  but  there  is  an  extensive  commerce  maintained  between  Egypt  and 
Nubia  on  the  one  side,  and  the  Soudan  on  the  other.  Horned  Cattle  form  here,  as  in  most  parts  of 
Central  and  Southern  Africa,  the  chief  wealth  of  the  natives.     Cobbe,  the  capital,  has  6,000  inhabi- 


*  Dar-four,  or  Dar-foor,  means  "kingdom  of  Foor  ;  "  similarly  Dar-Borgoo,  Dar-Mara,  Dar-Saley. 
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tants.     Kordofan,  the  adjoining  state,  closely  resembles  Darfour  in  natural  characteristics.    Both 
are  said  to  be  tributary  to  the  viceroy  of  Egypt. 

550.  Timbuctoo,  or  Ten-boktou,  on  the  river  Joliba  (supposed  to  be  the  upper  course  of  the 
Niger),  capital  of  a  state  of  that  name,  has  45,000  inhabitants,  and  is  the  great  centre  of  the  caravan 
trade  with  Morocco  and  Algeria.  Sego  (30,000),  capital  of  Upper  Bambarra;  Jenne  (probably 
20,000),  capital  of  Lower  Bambarra;  Kiama  (30,000),  capital  of  Borgoo ;  Yaoori,  capital  of  a  state 
of  the  same  name,  are  all  places  of  active  trade.  Of  the  extent  or  population  of  the  states,  nothing  is 
known  with  certainty.  The  same  may  be  said  of  Yarriba,  Benin,  Bonny,  .Brass,  Calabar,  Waree  on  the 
lower  course  or  in  the  Delta  of  the  Niger,  and  of  the  cluster  of  states  forming  the  region  of  Senegambia, 
on  the  western  coast  of  the  Soudan. 

551.  The  country  of  the  Galla,  on  the  eastern  coast,  is  wholly  unexplored ;  but  its  inhabitants 
are  notorious  for  savage  and  brutal  ferocity,  unqualified,  it  would  almost  appear,  by  any  one  virtue. 
The  climate  scarcely  yields  to  that  of  Sierra  Leone  in  wetness. 

552.  The  Negro  inhabitants  have  no  religion  generally,  unlesi  the  worst  forms  of  Fetishism  can 
be  called  so.  Each  nation  or  tribe  selects  some  animal,  plant,  or  inanimate  object  as  its  Fetish,  or 
object  of  worship;  and  the  ceremonies  are  almost  invariably  attended  with  human  sacrifice,  and  in  too 
many  cases  with  cannibalism.  It  is  also  a  remarkable  fact,  that  none  of  the  natives  of  Southern 
Africa  have  any  written  language  or  alphabet  of  their  own.  Arabic  appears  to  be  the  only  language 
used  in  writing,  and  the  knowledge  of  this  is  generally  confined  to  resident  foreigners. 

553.  The  British  have  territories  at  the  mouth  of  the  Gambia  at  Sierra  Leone, 
and  at  Cape  Coast  Castle  in  Ashantee.  The  object  of  these  settlements  was,  to 
establish  and  protect  regular  commerce,  and  to  suppress  the  slave  trade  ;  hut  the  extreme 
unhealthiness  of  the  climate,  particularly  at  Sierra  Leone,  has  produced  a  fearful  expen- 
diture both  of  life  and  property,  with  results  wholly  incommensurate. 

554.  Liberia,  formerly  an  American  territory,  now  independent,  inhabited,  as  its  name  was 
intended  to  imply,  only  by  free  men,  is  more  healthy,  and  promises  success.  The  exports  from  this 
little  territory  are  already  considerable. 

555.  The  French  have  establishments  in  Senegambia  on  the  river  Senegal,  principally 
with  a  view  to  the  extension  of  the  Gum  trade. 

556.  The  Dutch  and  Danes  have  trading  establishments  on  the  coast  of  Ashantee,  with  small 
circumjacent  territories. 

557.  The  Southern  part  of  Africa  contains  a  central  triangular  mass  of  high  land, 
hounded  on  all  sides  by  mountain  chains,  and  closely  resembles,  in  this  respect,  the  dis- 
trict of  Hindostan  in  Asia  (506)  (484).  Its  surface,  though  in  many  parts  very  barren  from 
want  of  water,  is  not  absolutely  sterile,  for  the  wet  season  covers  nearly  the  whole 
with  an  abundant  and  rapid  vegetation.  This  perishes  on  the  return  of  drought,  and 
the  verdure  is  then  confined  to  the  valleys  and  lower  plains,  which  are  exceedingly 
fertile  and  productive.  The  amount  of  dense  wild  forest,  or  "  bush,"  as  it  is  termed,  is 
very  great. 

558.  The  inhabitants  of  this  region  belong  to  the  great  Ethiopic  race,  but  those  in  the  extreme 
south,  known  as  Hottentots,  Damarahs,  and  Bushmen,  have  been  by  some  writers  divided  from 
the  negroes,  and  placed  in  a  distinct  and  sixth  class,  under  the  name  of  "  Quae-quae,"  or  "Hot- 
tentots." 

559.  These  natives,  where  most  highly  civilised,  appear  as  an  agricultural  people,  whose 
principal  wealth  consists  in  their  herds  of  horned  cattle.  The  more  savage  nations  exist  by  hunting. 
Where  they  have  mixed  with  Europeans,  they  have  certainly  advanced  in  arts  and  in  intelligence,  and 
have,  to  a  certain  extent,  adopted  the  European  language.  The  spoken  language  of  the  Hottentots  is 
described  as  being  most  extraordinary,  and  scarcely  to  be  called  articulate.  The  Kaffirs,  a  people 
near  the  south-eastern  extremity,  have  more  intelligence  and  activity  than  the  negroes  generally. 

560.  The  eastern  coast  of  this  region  has  a  much  moister  climate  than  the  western.  The  trade- 
wind,  after  passing  over  the  heated  Indian  ocean,  comes  to  the  east  coast  loaded  with  moisture, 
which  is  deposited  on  the  land;  and  the  now  dry  wind  sweeps  over  the  land-surface  to  the  west  coast, 
which  rarely  receives  any  continued  current  of  moist  air  from  its  ocean. 

561.  The  products  of  Southern  Africa  are  exported  entirely  through  the  agency  of  the  foreign 
colonists  on  the  coasts. 

562.  The  British  own  the  southern  extremity,  under  the  title  of  Cape  Colony, 
and  also  Port  Natal  on  the  eastern  coast.  The  Cape  district  contains  much  dry  and 
barren  table-land  ;  but  the  lower  plains  and  valleys  are  fertile,  and  well  adapted  for 
agricultural  occupations.  Want  of  water  is  the  most  serious  drawback.  This  is  less 
felt  at  Port  Natal  than  in  the  Cape  Colony. 
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563.  The  colonists  at  the  Cape  export  Grain,  Wine,  Cotton,  Drugs,  and  the  produce  of  their 
herds  and  flocks.  To  this  Port  Natal  adds  Sugar,  Coffee,  and  Indigo;  but  as  yet  its  resources  are 
very  imperfectly  developed.     Coal  is  said  to  exist  in  fine  beds  in  the  interior. 


CAUCASIAN,    KAFFIR,    NEGRO,    HOTTENTOT,    NEGRESS. 

564.  Cape-town  is  the  seat  of  government,  and  the  principal  port.  Simons-town  and  Fort 
Elizabeth  are  also  thriving  seaports.  Pietermaritzburgh  is  the  principal  town  in  Natal.  The 
Cape  forms  a  most  valuable  place  of  refuge  and  refreshment  to  ships  sailing  to  or  from  Hindostan  and 
Australia. 

565.  The  British  possess  also  the  mountainous  and  rugged  island  of  Mauritius, 
valuable  for  its  fine  port,  the  Seychelles  and  Amirante  groups,  and  some  other 
adjacent  small  islets.  The  Amirante  islands  are  only  inhabited  during  the  season  of 
Turtle  fishing.  There  are  also  establishments  on  the  island  of  Socotra,  the  position  of 
which,  in  the  line  of  communication  from  Suez  to  Bombay,  gives  it  importance,  (492, 
535.)  On  the  west  coast,  Ascension,  noted  for  its  fine  harbour,  and  for  its  Turtle 
fishery  ;  St.  Helena,  celebrated  as  the  place  of  confinement  of  the  emperor  Napoleon 
after  his  second  abdication  ;  and  Tristan  D'Acunha,  with  two  adjacent  small  islands, 
all  belong  to  the  British. 

566.  The  Portuguese  possess  the  countries  of'  Angola  and  Benguela  with  their  depen- 
dencies, on  the  west  coast,  and  Mozambique  on  the  east  coast.  They  also  own  the  Madeira  and 
Cape  Verde  groups  of  islands,  and  some  establishments  in  Senegambia  and  Guinea.  Benguela  and 
Angola  are  used  for  the  transportation  of  criminals  ;  and  in  these  districts,  as  in  Mozambique,  the 
abominable  slave  trade  is  carried  on.  Gold,  Ivory,  and  Slaves  form  almost  the  entire  objects  of  trade. 
Madeira  is  celebrated  for  its  excellent  wine,  and  for  the  brilliancy  of  its  climate. 

567.  The  island  of  Madagascar  forms  an  independent  country,  divided  between 
several  tribes  mostly  savage  and  uncivilised.  The  active,  and  well-directed  efforts  for 
its  civilisation,  which  were  commenced  by  the  late  principal  chief,  Radama,  would 
doubtless'  have  led  to  the  happiest  results  had  they  not  been  frustrated  by  the  murder  of 
this  remarkable  man  by  his  wife. 

568.  The  island  has  a  wet  climate  in  the  north  where  it  comes  within  the  region  of  the  mon- 
soons, but  it  is  much  drier  in  the  south.  A  central  chain  of  mountains  runs  through  it  from  north  to 
south.  Great  part  of  the  country  is  covered  with  forests.  Rice  is  extensively  and  successfully  culti- 
vated, and  the  forests,  in  common  with  those  of  Ceylon,  produce  the  ornamental  wood,  Ebony.  The 
inhabitants  are  ingenious  and  industrious;  and  many  of  their  manufactures,  particularly  those  in 
metal,  would  hold  a  good  place  even  beside  the  products  of  Europe. 
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CHAPTER    X. 


ON  SUGAR,  AND  THE    PRODUCTS  OP  ITS  FER- 
MENTATION AS  ARTICLES  OF  DIET. 

Sugar  is  one  of  the  most  generally  used, 
and  agreeable  articles  of  diet,  of  which  man 
partakes.  Like  starch,  however,  it  is  not 
nutritious,  but  is  taken  into  the  system 
with  the  object  of  maintaining  animal  heat. 
Persons  may  even  get  fat  upon  sugar,  but 
the  living  tissues,  as  we  have  explained 
when  speaking  of  starch  (p.  100),  are  not 
nourished  by  any  of  the  carbonaceous  pro- 
ductions of  plants.  It  is  true,  that  in 
countries  where  the  sugar-cane  is  grown, 
slaves  and  their  children,  during  the  period 
of  its  gathering,  partake  of  it  in  large  quan- 
tities, and  are  nourished  upon  it ;  but  the 
sap  of  the  sugar-cane,  and  the  cane  itself, 
contain  other  alimentary  principles  besides 
sugar,  which  assist  in  the  nutrition  of  the 
body. 

Sugar,  being  readily  soluble  in  water,  is 
more  digestible  than  starch.  Of  the  sub- 
stances which  maintain  animal  heat,  it  is 
the  most  easily  digested;  and  hence  we  may 
see  a  reason  why  it  is  supplied  to  the  young 
of  the  higher  forms  of  animals.  For  this 
purpose,  it  is  secreted,  by  the  female  of  all 
the  mammalia,  in  the  milk,  which  is  fur- 
nished universally  to  their  young  during 
the  first  months  of  their  existence.  The 
instinctive  love  of  sugar,  so  well  known 
as  a  distinguishing  character  of  the  child, 
seems  to  point  out  its  adaptation  to  the  wants 
of  the  infant  system.  Readily  digestible, 
however,  as  sugar  is,  it  is  one  of  those  sub- 
stances which  speedily  undergoes  decom- 
position. The  changes  it  undergoes  in 
fermentation,  we  shall  again  have  to  refer 
to  ;  but  when  taken  into  the  stomach  and 
the  system,  its  elements  seem  to  enter  into 
secondary  combinations,  which  are  very 
injurious.  This  is  why  so  many  persons 
find  it  necessary  to  limit  the  quantity  of 
sugar  which  they  take  in  their  diet.  The 
changes,  however,  which  it  so  frequently 
undergoes  in  the  adult  system,  do  not  ap- 
pear to  take  place  in  children  ;  hence  the 
child  may  eat  sugar  with  impunity,  although 
its  parents  may  not.      The  practice  of  in- 


ducing children  to  give  up  sugar  in  their  tea 
and  other  food  is  to  be  condemned,  on  the 
ground  that  sugar  is  evidently  intended  by 
nature  to  supply  them  especially  with  the 
materials  for  maintaining  animal  heat.  It 
is  very  unreasonable,  and,  sometimes,  a 
dangerous  practice,  for  fathers  and  mothers 
to  argue,  that  what  is  good  for  them  as  diet, 
must  be  for  children — or  that  what  is  in- 
jurious for  them,  is  also  for  their  children. 
Although  there  are  various  kinds  of 
sugar,  having  a  different  composition,  they 
seem  all  to  act  dietetically  in  the  same  way 
upon  the  system.  The  most  common  form 
of  sugar  in  plants,  and  that  which  is  most 
frequently  eaten  in  diet,  is  cane  sugar,  so 
called  from  its  being  yielded  by  the  sugar- 
cane.    It  consists  of — 


Oxygen  9  atoms. 
Water     2 


i 


Carbon      12  atoms. 
Hydrogen  9       „ 

The  other  kinds  of  sugar  which  are  eaten, 
are  milk  sugar  C24  H19  019  +  5HO  ; 
grape  sugar  C12  H12  012  +  2HO.  It 
will  be  seen,  that  cane  sugar  resembles 
starch  in  its  composition,  and  it  is  pro- 
bably formed  in  the  plant  from  that  body. 
Although  cane  sugar  is  found  in  the  sugar- 
cane, the  beet,  and  the  maple,  it  is  not  so 
frequent  in  plants  as  grape  sugar,  which  is 
the  form  in  which  sugar  is  found  in  the 
fruits  and  other  parts  of  plants,  which  may 
be  sweet. 

The  sources  of  sugar,  as  an  article  of 
diet,  are  of  course  very  various  ;  it  is  only 
separated,  however,  from  a  limited  number 
of  plants.  Of  these  the  principal  is  the 
sugar-cane,  (Saccharum  officinarum.)  This 
plant  belongs  to  the  family  of  the  grasses, 
(Graminece,)  and  although  now  cultivated 
very  extensively  in  America  and  the  West 
India  islands,  it  is  a  native  of  the  East. 
We  are  indebted  to  the  Dutch  for  its  intro- 
duction and  cultivation  in  the  New  World. 
The  sugar  is  separated  from  the  cane  in  the 
countries  where  it  grows.  At  the  time  of 
the  flowering  of  the  plant,  which  is  about 
eighteen  months  after  its  being  sown,  the 
sap  of  the  stem  contains  the  greatest  quan- 
tity of  sugar.  At  this  period  the  plant  is  cut 
down,  and  submitted  to  a  process  of  bruis- 
ing and  pressing,  by  which  the  sap  is  sepa- 
rated from  the  other  parts  of  the  plant. 
The  sap  consists  of  water,  holding  the  sugar 
in  solution,  and  on  being  submitted  to  the 
action  of  heat,  the  water  is  evaporated,  and 
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the  sugar  is  crystallized.  The  sugar,  thus 
prepared,  contains  a  quantity  of  sugar  half 
dissolved  in  the  water,  which  is  then  drained 
away  under  the  name  of  treacle  or  molasses ; 
and  that  which  is  left  is  the  brown  sugar 
of  our  shops'.  The  white  loaf  sugar  is  pre- 
pared in  this  country,  by  dissolving  brown 
sugar  in  hot  water,  and  mixing  the  syrup 
thus  formed  with  blood,  or  lime-water. 
The  latter  is  now  most  frequently  adopted. 
Stone  sugar,  or  sugar-candy,  is  made  by 
allowing  a  solution  of  sugar  to  cool  slowly, 
and  allowing  it  to  crystallise  on  threads 
immersed  in  it.  If  the  sugar  is  rolled  or 
drawn  out  during  cooling,  it  forms  barley- 
sugar.  Toffey  is  a  mixture  of  butter  and 
sugar.  Burnt  sugar,  is  sugar  charred,  by 
exposing  it  to  a  high  temperature.  It  is 
used  for  colouring  brandy,  sherry,  and  other 
wines.  From  whatever  source  sugar  is 
obtained,  it  may  be  made  to  assume  the 
same  forms  as  those  just  mentioned. 

In  France  and  Germany,  a  great  propor- 
tion of  the  sugar  used  is  obtained  from  beet- 
root {Beta  vulgaris).  When  Bonaparte 
pursued  what  is  called  his  "  continental 
system,"  he  excluded  from  Europe  the  pro- 
duce of  British  colonies,  as  well  as  British 


Fig,  27. — Cocos  nucifera — Cocoa-nut  Palm. 
manufactures.     The  consequence  was,  that 
the  French  had  recourse  to  the  beet-root 


for  sugar.  When  peace  was  restored,  the 
interest  of  the  beet  sugar-makers  was  too 
powerful  to  allow  of  the  introduction  of 
foreign  sugar,  and  to  this  day  France  is 
paying  an  exorbitant  sum  for  beet  sugar,  as 
compared  with  the  price  at  which  sugar 
from  the  West  India  Islands  might  be  ob- 
tained. The  discovery  of  the  practicability 
of  obtaining  sugar  from  beet,  is  due  to  two 
German  chemists,  of  the  name  of  Marc- 
graaf  and  A  chard. 

Although  the  sugar-cane  grows  in  the 
East  Indies,  and  a  certain  quantity  of  sugar 
afforded  by  it  is  annually  brought  to  Great 
Britain,  yet  the  great  source  of  sugar  for 
native  use  in  the  East,  is  various  species 
of  palm-tree.  Jaggary  is  the  name  given 
to  sugar  in  the  East,  and  the  Caroyta  urens 
has  the  name  of  Jaggary  palm,  on  account 
of  the  sugar  it  yields.  The  cocoa-nut 
palm,  (Fig.  27,)  besides  yielding  its  useful 
nuts,  also  affords  in  its  sap  sugar  or  jag- 
gary. In  the  island  of  Ceylon,  the  sap  of 
this  palm  is  drunk  under  the  name  of  toddy. 
This  is  obtained  by  breaking  off  the  flower 
of  the  palm  at  its  stalk,  and  inserting  upon 
it  a  calabash,  which  receives  the  sap  as  it 
passes  up  the  tree.  This  is  constantly 
drunk  by  the  natives  at  their  morning 
meal.  Although  perfectly  harmless  at 
breakfast-time,  it  ferments,  and  contains 
alcohol  by  dinner-time,  so  that  caution  is 
necessary  in  its  employment.  Many  other 
palms  besides  these  yield  sugar  in  their 
juices. 

In  the  backwoods  of  America  is  a 
species  of  maple  (Acer  saccharina),  which, 
when  tapped,  exudes  a  juice  which  con- 
tains cane  sugar.  This  sugar  is  used  in 
America,  but  is  not  in  England,  as,  on 
account  of  the  revenue  raised  upon  sugar, 
no  other  than  that  obtained  from  the  sugar- 
cane can  be  imported  in  any  large  quan- 
tities. Some  of  the  exogenous  trees  of  our 
own  climate  yield  sugar  in  their  sap.  This 
is  the  case  with  the  birch,  (Betula  alba,)  the 
sap  of  which  is  collected  in  the  spring  of 
the  year,  in  the  north  of  England,  and 
being  fermented,  forms  what  is  known  as 
birch  wine. 

Besides  the  sugar-cane,  many  other  species 
of  plants  belonging  to  the  family  Gra- 
minea,  yield  sugar.  The  maize,  (Zeamays, 
Fig.  28,)  so  extensively  planted  in  Ame- 
rica for  the  grain  it  bears,  is  employed  in 
the  state  of  Indiana  to  obtain  sugar.     The 
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sap    contains  a  large  quantity  of  sugar  at 
the  time  of  flowering,  and  it  is  cut  down  and 


■IK 

Fig.  2B.—Z  earn  ays.— Maize. 
treated  in  the  same  way  as  the  sugar-cane. 
It  has  this  advantage  over  the  sugar-cane — 
that  three  crops  of  maize  are  yielded  to  one 
of  sugar-cane.  The  stalks  of  rice,  barley, 
oats,  and  wheat,  all  yield  a  sap  holding- 
sugar  in  solution,  and  might  be  employed 
to  produce  sugar  for  dietetical  purposes. 

Most  of  the  fruits  of  plants  that  are  eaten 
by  man,  contain  sugar  ;  and  although,  in 
many  instances,  they  possess  other  diet- 
etical principles,  yet,  in  such  cases  as  the 
fig,  the  date,  raisins,  and  prunes,  this  is 
their  distinguishing  ingredient. 

"We  have  before  spoken  of  the  facility 
with  which  sugar  undergoes  chemical 
changes,  and  one  of  these  has  caused  it  to 
be  used  very  extensively  in  a  class  of  com- 
pounds, called  fermented  beverages.  When 
sugar,  in  solution  at  a  high  temperature, 
is  exposed  to  the  action  of  various  sub- 
stances in  a  state  of  decomposition,  it 
becomes  changed.  The  elements,  carbon, 
hydrogen,  and  oxygen,  of  which  it  is  com- 
posed, change  their  relations  one  to  the 
other,  and  a  substance  called  alcohol  is 
produced.     The  composition  of  alcohol  is — 

Carbon 4  atoms. 

Oxygen 2       " 

Hydrogen 6       " 

It  is  found  that  whatever  kind  of  sugar 


is  used  for  this  purpose,  that  it  is  first 
changed  into  grape  sugar.  So  that  if  we 
take  two  atoms  of  grape  sugar,  C  24,  H  28, 
O  28,  and  expose  it  to  the  process  of  fer- 
mentation, it  will  be  changed  into 

C.   O.  H. 

4  atoms  of  alcohol  16     8  24 

8  atoms  of  carbonic  acid     8   16     0 
4  atoms  of  water    0     4     4 


Grape  sugar    ...  24  28  28 
The  various   beverages  thus  formed  are 
known  by  the  names   of  wines,  spirits,  and 
beers. 

Although  the  term  wine  is  applied  to  all 
fermented  drinks  that  are  obtained  simply 
from  a  fermentation  of  a  solution  of  sugar, 
it  is  more  especially  used  to  indicate  the 
beverage  obtained  from  the  fermentation  of 
the  juice  of  the  grape.  However  various 
may  be  the  flavours  and  appearance  of  these 
wines,  they  are  all  obtained  from  the  fruit 
of  this  plant.  The  grape  vine  (  Vitis  viniferd) 
is  a  native  of  temperate  and  subtropical 
climates,  and  contains  in  the  juice  of  its 
fruit,  sugar,  water,  tartaric  acid,  and  some 
saline  matters.  The  wines  obtained  from 
it  differ  in  various  respects,  more  especially 
according  to  their  flavour,  the  quantities  of 
alcohol,  sugar,  acid,  and  other  constituents 
they  possess.  When  the  juice  of  the  grape 
contains  large  quantities  of  sugar  in  com- 
parison with  the  water,  and  the  fermenta- 
tion is  complete,  then  the  alcohol  is  abun- 
dant, and  strong  wines  are  produced  ; 
whilst,  when  the  sugar  is  in  small  quanti- 
ties, or  the  fermentation  is  incomplete, 
weak  or  thin  wines  are  the  result.  Ports 
and  sherries  are  strong  wines,  whilst  those 
of  the  Rhine  are  generally  weak. 

Sweet  wines  are  those  in  which  all  the 
sugar  is  not  converted  into  alcohol.  This 
is  mostly  the  case  with  wines  made  from 
other  fruits  besides  grapes.  Hence,  the 
well-known  sweetness  of  what  are  called 
British  wines.  This  does  not,  however, 
arise  from  an  imperfect  fermentation,  but 
from  the  acid  contained  in  other  fruits  not 
being  tartaric  acid.  One  of  the  most  re- 
markable properties  of  tartaric  acid,  is  that 
it  forms  an  insoluble  salt,  (the  cream  of 
tartar,)  with  potash,  which  is  generally  found 
in  fruits,  and  in  wines  made  from  the 
grape,  this  salt  falls  to  the  bottom  of  the 
cask,  forming  the  tartar  or  lees  of  the  wine. 
But  other  acids,  as  citric,  malic,  and  oxalic 
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acids,  are  not  thus  precipitated  from  their 
solutions,  and  they  remain  in  wines,  giving 
them  a  very  acid  flavour,  which  would  ren- 
der them  unpleasant,  unless  sugar  was 
added  to  cover  their  acidity.  Sweet  wines 
are  objectionable  as  articles  of  diet,  on 
account  of  the  sugar  they  contain,  and 
which,  when  held  in  solution  in  wine, 
seems  more  likely  to  decompose,  and  thus 
prove  injurious  to  the  system  than  when 
taken  in  its  pure  form.  In  wines  made 
from  other  fruits,  besides  grapes,  the  acid 
is  also  liable  to  objection. 

Effervescing  wines  are  those  which  are 
bottled  before  the  fermentation  is  complete, 
so  that  a  large  quantity  of  the  carbonic 
acid,  which  would  be  otherwise  got  rid  of, 
is  retained  in  solution  in  the  wine,  and 
escapes  when  the  bottle  is  uncorked.  Such 
is  champagne.  Effervescing  wines  are  more 
liable  to  disagree  with  delicate  stomachs 
than  others,  on  account  of  their  imperfect 
fermentation  rendering  them  liable  to  fur- 
ther change  in  the  stomach  ;  and  this  state 
of  change  is  probably  communicated  to  the 
substances  used  as  food  contained  in  the 
stomach. 

The  skins  and  stalks  of  the  grapes,  if 
not  the  juice,  contain  tannin.  This  sub- 
stance is  a  powerful  astringent,  and  its  pre- 
sence seems  to  be  the  cause  of  the  astringent 
character  of  many  red  wines,  as  port,  claret, 
and  others.  There  is  also  a  difference  in 
the  quantity  of  free  tartaric  acid  contained 
in  wines;  and  those  which  have  the  largest 
proportion  of  this  constituent  have  an  acid 
flavour.  Some  of  the  wines  made  from 
grapes  are  so  sour  as  to  be  very  unpalatable  : 
this  is  more  especially  the  case  with  the 
poorer  white  wines  of  the  Rhine. 

The  quality  in  which,  perhaps,  wines 
differ  from  each  other  most,  is  what  is  called 
their  bouquet,  or  flavour.  It  is  difficult  to 
say  exactly  on  what  this  is  dependent.  It 
differs  in  wines  made  from  different  kinds 
of  grapes,  and  differs  in  the  same  grape  in 
different  .districts  and  in  different  seasons. 
It  is  well  known  that  the  vintage  of  one  year 
produces  a  better  or  worse  wine  than  that 
of  another,  and  this  depends  on  the  develop- 
ment of  the  peculiar  flavour  of  the  wine. 
Liebig  says  that  the  bouquet  is  dependent 
on  an  acid  which  he  calls  cenanthic,  and 
which,  combining  with  the  alcohol,  forms 
an  ether  which  gives  the  odour  and  flavour 
to  wines. 


The  quantity  of  alcohol  contained  in 
wines  differs  very  much.  The  ports  and 
sherries  consumed  in  England  contain  the 
largest  quantity.  But  then,  much  of  this 
is  added.  It  is  added  in  the  form  of  brandy. 
Brandied  wines  keep  best,  but  are  not  the 
best  to  drink.  Unless  wines  are  naturally 
strong,  they  will  not  keep  without  the  ad- 
dition of  alcohol.  Clarets,  hocks,  and  Mo- 
selles, are  seldom  brandied.  Some  of  the 
hocks  do  not  contain  more  than  seven  per 
cent,  of  alcohol,  whilst  port  and  sherry 
contain  twenty-five  per  cent. 

Ardent  spirits,  distilled  liquors,  differ  from 
wine  in  their  having  been  submitted  to 
distillation  after  the  fermentation,  which 
produces  the  alcohol.  Brandy  is  distilled 
from  wine ;  and  peach-kernels,  or  other 
vegetable  matter  containing  oil  of  bitter 
almonds,  are  added  to  give  it  a  flavour. 
All  the  parts  of  the  plants  belonging  to  the 
division  of  the  order  Rosacea,  called  Amyg- 
dalcce,  contain  oil  of  bitter  almonds.  This 
is  especially  the  case  with  the  common 
laurel  (Fig.  29.)     Cerasus  Laurocerasus,  the 


H  >  t.V.''  ; 


Fig.  29.  Cerasus  Laurocerasus  (Com mon  Laurel. 

leaves  of  which  are  often  used  to  flavour 
articles  of  diet.  Peach- kernels  are  the 
produce  of  a  plant  belonging  to  this  sub- 
order, the  Amygdalus  Persica.     Rum  is  dis- 
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tilled  from  molasses  or  treacle  in  the  West 
India  Islands,  and  pine-apples  are  added 
to  give  a  peculiar  flavour.  Gin  is  dis- 
tilled in  Holland,  from  rye  ;  in  this  coun- 
try, from  wheat,  the  grains  of  which  are 
allowed  to  become  saccharine,  and  then 
fermented.  Juniper  berries  are  employed 
to  give  the  peculiar  flavour  to  gin.  Whis- 
key is  distilled  from  wheat,  barley,  or  oats, 
treated  in  the  same  manner  as  for  gin. 
Nothing  is  added  to  flavour  it ;  but  the 
smoke  of  the  peat,  by  the  aid  of  which  the 
distillation  is  effected  in  both  Ireland  and 
Scotland,  gives  a  characteristic  flavour  to 
this  liquor.  Liqueurs  belong  to  this  di- 
vision ;  they  are  distilled  spirits,  containing 
large  quantities  of  sugar,  and  are  flavoured 
with  all  kinds  of  substances,  as  celery,  bit- 
ter almonds,  gentian,  wormwood,  &c. 

Beers,  Ales,  and  Porters,  differ  from  wines 
in  the  addition  of  a  bitter  principle,  most 
frequently  the  hop,  to  the  fermented  liquor. 
The  saccharine  matter  for  fermentation,  is 
obtained  through  barley.  The  grain  of 
barley  is  steeped  in  water,  and  allowed  to 
germinate.  When  trie  starch  of  the  grain 
is  converted  into  sugar,  it  is  submitted  to 
heat,  and  malt  is  formed.  The  malt  is 
placed  in  boiling  water,  and  hops  added  ; 
when  cooled,  the  process  of  fermentation 
is  allowed  to  take  place,  and  the  beer  is 
completed.  When  the  malt  is  slightly 
charred  during  the  process  of  drying,  it 
gives  a  dark  colour  to  the  beer.  It  is  then 
called  porter.  These  fluids  vary  much  in 
strength  and  bitterness,  according  to  the 
quantity  of  malt  and  hops  employed. 

Although  these  forms  of  beverage,  result- 
ing from  the  decomposition  of  sugar,  have 
been  used  as  articles  of  diet  from  time  im- 
memorial, a  question  has  been  raised  as  to 
their  beneficial  effects  upon  the  human 
system.  We  cannot  here  enter  upon  this 
disputed  question,  but  we  may  state  our  con- 
viction— that,  dreadful  as  are  the  effects  of 
taking  alcohol  in  large  quantities,  there  is  no 
proof  that  the  moderate  use  of  fermented 
beverages  is  attended  with  any  injurious  re- 
sult, and  that  they  are  not  useful  to  the  sys- 
tem. It  seems  natural  to  man  to  take  a 
certain  quantity  of  stimulus  with  his  food, 
and  it  seems  most  agreeable  in  the  form  of 
alcohol.  At  the  same  time  it  should  be 
remembered,  that  in  certain  diseased  con- 
ditions of  the  system,  alcohol  may  act  as  a 
poison;   and  that   in  the  form  of  ardent 


spirits,  whether  taken  pure  or  with  water, 
it  may  produce  conditions  of  the  mucous 
membrane  of  the  stomach,  very  inimical 
to  health.  The  various  sorts  of  distilled 
spirits  should,  in  fact,  only  be  taken  in  the 
form  of  medicines,  and  never  habitually 
indulged  in.  Wines  require  to  be  taken 
with  caution,  and  their  effects  watched,  in 
order  to  prevent  the  injurious  action  of  a 
larger  quantity  than  the  system  can  bear. 
Beer  is  the  safest  of  these  beverages  for 
habitual  use ;  but  even  this  may  be  in- 
dulged in  too  freely,  and  disease  be  the 
result.  Of  the  various  kinds  of  beer,  that 
which  is  to  be  most  commended,  is  the 
weak  form  of  bitter  ale,  which  is  now  so 
generally  employed  in  the  households  of 
London  and  its  neighbourhood.  Beer  acts 
as  a  tonic  on  account  of  its  bitter  principle, 
as  well  as  a  stimulant,  and  is,  frequently 
on  this  account,  found  to  be  a  valuable 
addition  to  the  ordinary  diet. 


TERRESTRIAL   PHENOMENA   OF 
THE  MONTHS. 


NOVEMBER. 

"  Hung  o'er  the  farthest  verge  of  heaven,  the  sun 
Scarce  spreads  through  ether  the  dejected  day  ; 
Faint  are  his  gleams,  and  ineffectual  shoot 
His  struggling  rays,  in  horizontal  lines, 
Through  the  thick  air;    as  clothed  in  cloudy 

storm, 
Weak,  wan  and  broad,  he  skirts  the  southern  sky ; 
And  soon  descending  to  the  long  dark  night, 
Wide-shading  all  the  prostrate  world,  resigns 
Nor  is  the  night  unwish'd  ;  while  vital  heat, 
Light,  life,  and  joy,  the  dubious  day  forsake. 
Meanwhile,  in  sable  cincture,  shadows  vast 
Deep-tinged  and  damp,  and  congregated  clouds, 
And  all  the  vapoury  turbulence  of  heaven, 
Involve  the  face  of  things.     Thus,  Winter  falls, 
A  heavy  gloom  oppressive  o'er  the  world. 
*  *  *  -x-  *  * 

Then  comes  the  Father  of  the  tempest  forth, 
Wrapt  in   black  glooms.      First,  joyless  rains 

obscure 
Drive  through  the  mingling  skies  with  vapour 

foul ; 
Dash  on  the  mountain's  brow,  and  shake  the 

woods, 
That  grumbling,  wave  below.     The  unsightly 

plain 
Lies,  a  brown  deluge;  as  the  low-bent  clouds 
Pour  flood  on  flood  ;  yet  unexhausted,  still 
Combine,  and,  deepening  into  night,  shut  up 
The  day's  fair  face."  Thompson. 

The  short  dark  days  and  the  cold  nights 
tell  us  that  winter  has  come  in  the  train 
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of  the  yellow  autumn.  Plants  and  annuals 
alike  seem  dull,  and  many  assume  the  aspect 
of  death.  Rattling  hail  or  more  pene- 
trating sleet  comes  pelting  pitilessly  into 
the  face  of  the  poor  pedestrian,  or  hisses 
down  the  chimney,  where  the  fire,  ren- 
dered necessary  by  the  inclemency  of  the 
season,  nickers  before  the  family  circle. 
Par  away  in  the  country,  desolation  seems 
to  reign.  The  wind  comes  howling  and 
mourning  over  the  heath,  or  knocks  the 
leafless  boughs  of  the  trees  together  with 
a  dismal  noise.  Nature  has  changed  her 
habit  of  joyful  green  for  a  robe  of  sombre 
russet,  and  the  songsters — all  save  the 
cheerful  robin — are  dumb. 

The  fogs  and  mists  of  October  and  Nov- 
ember are  the  terrestrial  phenomena  which 
are  most  noticeable  in  our  climate,  and 
which  are  a  kind  of  reproach  to  us  in  the 
eyes  of  foreigners,  living  in  latitudes  where 
the  temperature  does  not  usually  descend 
so  low.  The  vapour  of  water,  when  com- 
pletely taken  up  or  dissolved  in  the  air, 
is  invisible  ;  indeed,  the  atmosphere  can 
hardly  ever  be  said  to  be  without  a  con- 
siderable quantity  of  water  dissolved  in  it. 
At  any  time,  a  glass  containing  a  freezing 
mixture  will  be  found  to  condense  upon 
its  sides  the  water  which  has  hitherto 
existed  unseen  in  the  surrounding  vapour. 
If  you  observe  the  cloud  of  steam  from  a 
locomotive,  as  it  dashes  on  its  iron  way, 
you  will  perceive  that  the  cloud,  at  first,  is 
very  thick,  but  that  it  gradually  fades,  till 
at  last  it  "  vanishes  into  thin  air."  The 
vapour  of  water,  however,  is  only  invisible 
when  the  air  is  of  as  high  a  temperature  as 
itself;  for  when  the  temperature  of  the  air 
becomes  lower  than  the  point  at  which 
water  can  preserve  its  vaporous  form,  the 
latter  becomes  visible,  and  forms  a  mist  or 
a  fog. 

Water,  in  the  form  of  transparent  steam 
or  vapour,  is  continually  rising  into  the 
atmosphere  at  all  usual  temperatures ; 
even  at,  or  below  the  freezing  point,  from 
ice  and  snow,  evaporation  goes  on,  for  these 
solid  substances  gradually  disappear  with- 
out becoming  liquid,  when  the  atmosphere 
is  dry.  Yet  heat  is  the  sole  cause  of  the 
conversion  of  all  liquids  into  vapour,  and 
solids  into  liquids.  Ice  melts  at  the  fire- 
side, as  also  wax  and  tallow ;  the  average 
temperature  of  the  air  is  sufficiently  hot  to 
keep  water  in  the  fluid  condition,  but  it  is 


cold  enough  to  freeze  wax,  tallow,  lead, 
and  iron. 

The  quantity  of  vapour  given  off  by 
water  is  (other  things  being  equal)  in  exact 
proportion,  therefore,  to  the  temperature  of 
the  atmosphere ;  and  hence  it  is,  that  the 
earth  soon  dries  in  summer,  while  the  sur- 
face remains  wet  for  a  long  while  in  winter. 
Just  as  hot  water  will  dissolve  more  sugar 
than  the  same  quantity  of  cold,  so  heated 
air  will  take  up  or  absorb  more  "water  than 
cold  air.  Hence,  there  is  more  water  in 
the  air  in  summer  than  in  winter,  and  in 
hot  than  in  cold  climates.  But  some  one 
may  say,  "  The  weather  is  very  damp  in 
winter."  This  serise  of  damp  arises  from 
the  fact,  that  the  vapour  of  water  is  in  the 
act  of  condensation,  or  in  other  words,  that 
mist  or  rain  is  about  to  be  formed,  on  ac- 
count of  the  coldness  of  the  air. 

So  completely  is  evaporation  regulated 
by  temperature,  that  we  find  the  quantity 
of  vapour  in  the  air  diminishes  in  a  regular 
proportion  from  the  equatcr  to  the  poles. 
This  will  appear  at  first  sight  contradictory, 
inasmuch  as  it  asserts  that  the  atmosphere 
contains  more  moisture  over  the  great 
African  desert  of  Zahara,  than  over  the 
fens  of  Lincolnshire.  Any  expansion  of 
the  air  is  accompanied  with  a  readiness  to 
absorb  water.  If  a  shallow  saucer,  contain- 
ing water,  be  placed  under  the  receiver  of 
an  air-pump,  and  a  part  of  the  air  re- 
moved, a  considerable  part  of  the  fluid 
will  rise  under  the  glass,  but  will  be  quite 
invisible  ;  but  if  the  outer  air  be  suddenly 
admitted,  the  internal  air  will  be  condensed, 
and  the  moisture  which  it  had  taken  up  will 
form  a  mist,  and  collect  like  dew  upon  the 
sides  of  the  receiver.  As  the  quantity  of 
vapour  which  the  air  will  contain  at  any 
time  is  limited  by  the  state  of  expansion  of 
the  latter,  and  this  expansion  always  de- 
pends upon  heat  under  natural  circum- 
stances, we  are  only  strengthened  in  our 
view,  that  the  quantity  of  vapour  of  water 
in  the  air  is  regulated  entirely  by  tem- 
perature. If  the  air  be  saturated  with 
moisture,  the  abstraction  of  heat  will  make 
it  contract  and  deposit  some  of  the  water 
as  vapour,  or  cloud,  or  dew,  or  rain,  in  pro- 
portion as  the  reduction  of  temperature  is 
great  or  little,  gradual  or  sudden. 

In  so  changeable  a  climate  as  ours,  there 
is  a  frequent  tendency  to  destroy  the  trans- 
parency of  the  air,  owing  to  the  causes  just 
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named,  and  our  atmosphere  is  rarely  clear. 
But  in  early  morning,  soon  after  sunrise, 
if  there  has  been  a  heavy  dew  (which  means, 
that  the  moisture  of  the  air  has  been  pre- 
cipitated), before  the  sloping  rays  of  the 
sun  have  had  power  to  raise  new  vapours 
by  evaporation,  the  air  may  often  be  dis- 
covered perfectly  transparent  even  at  this 
season  of  the  year.  On  such  occasions  the 
view  has  a  singularly  beautiful  appearance, 
owing  to  the  sharpness  of  the  outlines  of 
the  details  of  the  landscape. 

When  the  vapour  has  been  accumulated 
in  a  great  quantity  in  the  air,  and  a  sudden 
and  considerable  reduction  of  temperature 
takes  place,  a,  fog  is  produced,  which  is,  in 
fact,  a  cloud  too  heavy  to  float,  and  which 
rests  upon  the  earth.  The  London  fogs 
are  proverbial ;  but  in  all  large  towns, 
especially  those  in  which  manufactures  are 
carried  on,  there  are  similar  phenomena. 
Their  peculiarity  consists  in  their  being 
compounded  of  smoke  and  vapour,  which 
gives  them  greater  density  than  ordinary 
mists,  and  causes  them  to  feel  more  un- 
pleasant to  breathe.  At  these  times,  if  the 
observer  walks  a  few  miles  beyond  the 
houses,  and  gains  the  summit  of  a  hill,  he 
will  find  the  sky  clear  and  the  air  trans- 
parent ;  while  in  the  house-crowded  valley 
lies  the  fog,  like  an  outspread  garment,  or 
a  patch  of  snow,  or  a  lake — with  the  spires 
and  chimneys,  and  here  and  there  the  house- 
tops peeping  up  through  it  above  the  level. 
When  the  days  become  short,  and  the 
rays  of  the  sun  have  very  little  time  to 
warm  the  earth,  the  surface  becomes  very 
cold,  and  the  air  which  is  in  contact  with 
it  deposits  the  moisture  which  it  before 
contained  ;  thus  arises  Dew, — 

"  Of  bloom  ethereal,  the  light-footed  dews." 

Dew  is  deposited  in  the  form  of  minute  glo- 
bules, whenever  the  ground  is  colder  than 
the  air ;  but  upon  these  occasions  the  air 
does  not  lose  its  transparency.  Sometimes 
the  air  contains  so  little  moisture  that 
although  the  earth  becomes  very  cold,  little 
or  no  dew  is  deposited.  It  is,  moreover, 
rarely  deposited  in  any  considerable  degree 
when  the  weather  is  windy  or  the  sky  is 
clouded.  It  is  more  plentiful  in  spring 
and  autumn  than  in  summer,  probably 
owing  to  the  greater  difference  in  the  tempe- 
rature between  the  day  and  night  in  the 
two  former,  especially  autumn.     It  is  also 


more  copious  on  those  clear  and  calm  nights 
which  often  occur  early  in  November,  and 
which  are  followed  by  misty  or  foggy  morn- 
ings ;  or  when  a  clear  morning  succeeds  a 
night  which  was  clouded  in  its  first  hours. 
When  the  clearness  and  stillness  of  the 
atmosphere  are  the  same,  more  dew  is  formed 
between  midnight  and  sunrise  than  between 
sunset  and  midnight.  The  cause  of  this 
is,  evidently,  that  during  the  former  part 
of  the  night  the  earth  had  not  so  completely 
given  up  its  heat  as  it  lias  during  the  hours 
after  midnight.  If,  however,  clouds  hang 
in  the  sky,  the  heat  which  otherwise  would 
be  radiated  away  without  any  return,  is  re- 
flected back  again  to  the  ground,  and  less 
dew  is  then  to  be  found.  This  radiation  of 
heat,  and  the  production  of  cold  thereby, 
are  the  subject  of  the  following  curious 
observations  by  Dr.  Wells,  which  are  not 
inappropriate  here : — - 

"  I  had  often,"  he  says,  "  in  the  pride  of 
half-knowledge,  smiled  at  the  means  fre- 
quently employed  by  gardeners  to  protect 
tender  plants  from  cold,  as  it  appeared  to 
me  impossible  that  a  thin  mat,  or  any  such 
flimsy  substance,  could  prevent  them  from 
attaining  the  temperature  of  the  atmosphere, 
by  which  alone  I  thought  them  liable  to  be 
injured.  But  when  I  had  learned  that 
bodies  on  the  surface  of  the  earth  become, 
during  a  still  and  serene  night,  colder  than 
the  atmosphere,  by  radiating  their  heat  to 
the  heavens,  I  perceived  immediately  a  just 
reason  for  the  practice  which  I  had  before 
deemed  useless." 

Dew  forms  in  very  different  quantities 
under  the  same  circumstances  upon  dif- 
ferent materials  ; — on  metals  sparingly, 
because  they  radiate  heat  imperfectly,  but 
upon  animal  substances  copiously,  because 
they  part  with  their  heat  more  rapidly. 
And  in  conformity  with  the  theory  of  ra- 
diation, it  is  observable,  likewise,  that  what- 
ever diminishes  the  view  of  the  sky,  as  seen 
from  the  exposed  body,  occasions  a  less 
deposit  of  dew  upon  it  than  upon  bodies 
not  so  protected. 


A  great  mind  may  change  its  ob- 
jects, but  it  cannot  relinquish  them ;  it 
must  have  something  to  pursue  ;  variety 
is  its  relaxation,  and  amusement  its  re- 
pose. 
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CHAPTER     II. 

A  few  weeks  passed,  and  the  passion  of 
Vortigern  and  the  policy  of  Hengist  were 
openly  declared.  The  hand  of  Rowena 
was  promised  to  the  Br-itish  king,  and  to 
recompense  the  Saxons  for  their  past,  and 
to  insure  their  future  aid,  the  Isle  of 
Thanet*  was  bestowed  upon  them.  But 
war  still  desolated  Britain ;  the  wearied 
armies  were  hurried  from  spot  to  spot,  to 
repel  the  invasions  of  the  Scots,  or  the 
still  unconquered  band  of  Ambrosius.     Of 

*  Palgtave's  History.   Anglo-Saxon  Period. 


Gildas,  Bernicia  could  gain  no  tidings. 
Wounded  and  flying  fugitives  from  time  to 
time  gave  various  reports  of  his  fate  ;  some, 
that  he  was  living,  but  raging  in  battle  like 
a  demoniac ;  others,  that  he  was  slain ; 
others,  again,  that  he  was  in  captivity  ;  but 
the  only  certainty  of  the  unhappy  sister  was, 
that  the  guide  of  her  childhood,  her  only 
and  beloved  brother  was  lost  to  her,  and  that, 
too,  at  a  season  when  she  most  needed  his 
protecting  care.  She  was  now  openly  sub- 
jected to  the  persecutions  of  Horsa,  who 
claimed  the  support  of  the  king  in  his  suit  ; 
and  Vortigern,  fearful  of  destroying  the 
friendly  feelings  of  the  Saxons  towards  him, 
sternly  urged  the  unhappy  girl  to  the  ac- 
ceptance of  her  unwelcome  suitor.  Her 
plea,  that  a  Christian  *  maiden  dared  not 
wed  a  Pagan  idolator,  sounded  too  like  a 
reproof,  to  be,  for  a  moment,  entertained  by 

*  "  It  appears  certain,  that  soon  after  the  com- 
mencement of  the  third  century,  the  Gospel  had 
obtained  footing  and  growth  in  Britain ;  and 
that,  when  the  Romans  finally  abandoned  the 
province  the  religion  of  Christ  was  the  general 
profession  of  the  people." — Lives  of  Eminent 
Anglo  Saxons,  page  8. 
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the  king  ;  and  she  beheld  herself  friendless 
and  unprotected,  with  grief  and  persecu- 
tions daily  thickening  around  her. 

On   Rowena,  the    consciousness   of  her 
inevitable  fate  seemed  to  fall  with  a  freezing 
power ;  her  tears  ceased  ;  her  look  of  de- 
pendent and  beseeching  sorrow  changed  to 
a  cold  and  careless  glance.     She  used  no 
entreaties  to  her  father — no  appeals  to  Vor- 
tigern,  but  submitted  unresistingly;  and, 
for  many  days  preceding  the  bridal  shunned, 
rather  than  sought,  the  society  of  Bernicia. 
But  no  sooner  was  the  rite  ended,  and  the 
seal  put  to  her  own  fate,  than  a  change  again 
took  place  in  her.     She  spoke  and  moved 
as  one  possessing  power,  with  the  wish  to 
exert  it ;  and,  ere  long,  the   Saxon  chiefs 
found  that  power   proved,   and  used  in  a 
manner,  little  consonant  to  the  wishes,  at 
least,    of  Horsa.     On   Bernicia,  her  chief 
care  and  love  were  lavished.     She  withdrew 
the  maiden  from   her   attendance  on    the 
princess  Lileda,  and  retained  her  continu- 
ally by  her  own  side,  and  exerting  her  in- 
fluence with  the  king,  she  prevailed  on  him 
to  withdraw  his  support  from  Horsa,  as  the 
suitor  of  Bernicia.     In  vain  the  enraged 
chieftain,  and  his  still  more  powerful  brother, 
stormed  and  threatened.     Vortigern,  fear- 
ful of  offending  his  bride,  refused  his  aid  in 
persecuting  the  helpless  girl,  and  endea- 
voured, by  gifts   and    promises,  to    satisfy 
them,  and  avert  their  anger.    Feigning  to  be 
appeased,  the  Saxons  departed  for  Thanet. 
With  mutual,  but  most  insincere  expres- 
sions of  good  will,  the  allies  parted ;   the 
Saxons  steering  their  vessels  to  the  neigh- 
bouring isle,  the  Britons  sinking  again  into 
a  state  of  apathy  and  repose. 

For  a  short  period,  peace,  public  and 
domestic,  blessed  the  British  king.  The 
army,  which  had  been  sent  against  Theo- 
dosius,  having  checked  his  further  approach, 
was  gradually  dispersed.  The  harvest  was 
gathered,  and  agricultural  employments 
went  peaceably  on,  and  again  the  land  began 
to  smile.  But,  alas  !  how  often  the  calm 
precedes  the  storm :  little  do  we  dream, 
amid  the  sunshine  of  the  cloud  which  is 
gathering  afar  off,  till  the  flash,  bright  and 
destroying,  tells  that  the  tempest  is  around 
us,  and  there  is  no  escape. 

Bernicia,  now  relieved  from  the  dreaded 
presence  of  Horsa,  began  to  feel  with 
redoubled  pain  the  continuance  of  the 
uncertainty  which  hung  over  the  fate  of 


Gildas,  and  not  less,  the  want  of  tidings 
respecting  Marcus. 

The   former  she  believed  to  be  dead — 
several  of  the  soldiers  who  had  fought  be- 
side him,  in  the  last  battle,  agreeing  that 
he  was  seen,  apart  from  his  own  followers, 
madly  contending  with  a  tall  and  noble- 
looking  Roman — that  he  was  seen  to  fall, 
and  as  he  was  not   afterwards   discovered 
among  the  wounded,  was  probably  buried 
among    the    undistinguished    slain.       Of 
Marcus,  nothing  was  known ;    indeed,  in 
those    days,    intelligence,    even    of  great 
events,  travelled  but  slowly,  and  the  move- 
ments   of   a  comparatively  obscure  indi- 
vidual were  not  likely  to  be  the  theme  of 
rumour.     But  the  heart  of  the  unhappy 
Bernicia    whispered  ever    that   it  was   he 
with  whom  her  brother  had  been  seen  con- 
tending— that  it  was   by  his  hand  that  he 
had  fallen  ;  and,  though  acquitting  Marcus 
of  blame,  the  thought  of  this  doubly  im- 
passable barrier  between  them  extinguished 
every  spark  of  hope  in  the  maiden's  bosom. 
But  events  were  hurrying  on,  destined  to 
change  the  current  of  every  thought  and 
feeling.     The  Saxon  chiefs,  joined  by  an 
immense  number  of  their  countrymen,  re- 
turned to  Britain,  with  the  avowed  deter- 
mination of  wresting  the   dominion  from 
Vortigern,    and    establishing    the    Saxon 
power.     Surprised,   confused,    and   almost 
terrified  by  the  numbers  and  active  move- 
ments of  his  foes,  the  British  prince  hur- 
riedly gathered  his  dispersed  army,    and 
marched    against   the    invaders.      Several 
battles  were  fought,  but  still  the  Saxons, 
though  checked,   slowly  and  steadily  ad- 
vanced, driving  the   Britons  before   them. 
Roused  at  last  by  the  prospect  of  a  fresh 
season  of  slavery,   if  conquered  by  these 
new  foes,   the   Britons  gathered  from  all 
parts  of  Vortigern' s  dominions  to  the  scene 
of  strife,  not  a  few  of  the  Roman  race,  who 
still  lingered  in  Britain,  fighting  under  the 
British  banner  in  defence  of  their  families 
and  homes.     But  success  was  with  the  as- 
sailants ;    day   after    day   diminished    the 
number  and  strength  of  the  defenders,  and 
the  tide  of  war  flowed  on,  desolating  the 
land,    drowning  the  fields    in  blood,    and 
destroying,  with  fire  and  sword,  the  rude, 
but  peaceful  homes  of  the  unhappy  people. 
Such  was  the  aspect  of  affairs,  and  sad 
were  the  thoughts  of  the  two  fair  beings, 
who,  secluded  within   the  massy  walls  of 
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the  fortress — for  some  time  past  the  royal 
residence  of  Vortigern — heard,  from  time 
to  time,  dark  and  dismal  rumours  of  the 
fortune  of  the  war.  In  Bernicia,  the  idea 
of  the  victory  of  the  Saxons  and  her  pro- 
bable fate  had  wrought  a  stern  resolve — that 
of  never  falling  into  the  hands  of  Horsa 
alive  ;  and,  although  she  strictly  withheld 
this  determination  from  Rowena,  she 
cherished  it  as  her  last  and  only  resource 
to  escape  from  misery. 

The  day  was  waning,  but  it  was  yet  some 
time  ere  sunset,  as  the  Princesses  Rowena 
and  Sileda,  with  Bernicia  and  a  group  of 
female  attendants,  were  gathered  in  an 
apartment  of  the  castle,  from  which  a  view 
of  the  surrounding  country  was  attainable. 
The  elder  princess,  though  careworn  and 
pale,  was  still  cold  and  haughty,  mingling 
but  little  with  the  converse  of  the  group, 
but  suppressing,  occasionally,  the  anxious 
and  terrified  exclamations  of  the  attendants. 
The  arms  of  Rowena  and  Bernicia  were 
twined  around  each  other,  their  eyes  eagerly 
gazing  from  the  casement,  and  their  hearts 
beating  with  excitement.  For  the  tide  of 
battle  was  rolling  near,  many  flying  and 
wounded  fugitives  had  reached  the  castle, 
bearing  unwelcome  tidings  of  the  approach 
of  the  contending  armies.  The  force  left 
to  defend  the  fortress  was  but  small,  and 
the  inmates  felt  that  if  their  enemy  reached 
them  first  their  fate  was  sealed.  The  eyes 
of  the  watchers  were  bent  on  a  cloud  of 
dust,  which,  at  first,  but  a  speck  in  the 
distance,  gradually  became  distended  and 
distinct;  the  light  glistened  on  the  shining 
points  of  lances,  and  was  reflected  from  the 
shields  of  the  advancing  party.  As  they 
drew  near,  Rowena  exclaimed — 

"  They  are  Britons,  Bernicia,  thou  art 
safe.  See  how  rapidly  they  approach !  surely 
they  are  flying,  and  how  small  a  band,  too  !  " 

The  maiden  made  no  reply,  for  the  party 
were  ascending  the  rising  ground  on  which 
the  castle  stood  ;  the  gates  were  opened,  the 
drawbridge  lowered,  and  as  the  party, 
breathless  and  heated,  entered  the  court- 
yard, the  eyes  of  Bernicia  passed  eagerly 
from  face  to  face.  Suddenly,  with  a  low 
cry,  she  clasped  Rowena' s  arm,  and  speech- 
less with  surprise  and  excitement,  pointed 
to  the  group  below. 

"  What  has  alarmed  thee,  beloved?" 
said  the  princess,  tenderly,  "  what  seest 
thou  to  pale  thy  cheek  thus  ?  " 


"  It  is  he — it  is  Marcus  !  "  faltered  Ber- 
nicia. "  See !  he  has  left  the  rest,  and 
surely  he  is  coming  hither." 

"  Thou  art  mistaken,  dear  one ;  thine 
eyes  play  thee  false,  perhaps,"  returned 
Rowena ;  but  even  as  she  spoke  the  door 
was  opened — a  tall,  noble  form  entered, 
and  Bernicia,  springing  from  the  caressing 
arm  of  her  friend,  was  clasped  again  to  the 
bosom  dearest  to  her  on  earth.  Fev\r  words 
were  exchanged.  Marcus,  turning  to 
Rowena,  said — 

"  Noble  lady,  I  am  charged  by  the  king 
to  endeavour  to  remove  you  and  the  prin- 
cess Sileda  to  a  place  of  safety  ;  the  dwell- 
ing of  which  I  am  as  yet  master  will  offer 
the  best  refuge  for  a  time,  if  we  can 
succeed  in  reaching  it ;  but  I  fear  this  part 
of  Britain  will  not  long  be  a  home  to  the 
family  of  the  king.  Our  army  is,  I  fear, 
defeated,  and  a  band  of  Saxons  are  even 
now  on  my  track.  I  beseech  you,  lady, 
lose  not  a  moment's  time,  lest  it  be  too 
late." 

While  Marcus  spoke,  Bernicia  gazed 
earnestly  in  his  face,  but  suddenly  the  look 
of  hope  and  trust  changed  to  one  of  in- 
describable pain,  and  releasing  herself  from 
his  encircling  arm  she  returned  to  Rowena's 
side,  and  kneeling  on  the  ground,  buried 
her  face  in  the  robe  of  the  princess. 

"Dear  Bernicia,"  said  the  latter,  "fear 
not,  thou  wilt  be  safe  now.  Noble  sir," 
she  added,  addressing  the  Roman,  "  the  care 
of  my  lord  the  king  is  needless  for  me. 
From  mine  own  people  and  kindred  I  need 
not  fly,  and  it  may  be  that  my  power  with 
my  father  may  save  Vortigern  from  suffer- 
ing, perhaps  from  death.  But  the  princess 
Sileda  will  go  with  you,  and  this  fair  girl 
too,"  and  she  placed  her  hand  caressingly 
on  the  still  bowed  head  of  Bernicia.  The 
head  was  raised,  the  falling  tears  checked, 
and  she  sobbed  forth — 

"  I  cannot  go,  Rowena,  not  with  him. 
Leave  me,  Marcus,  leave  me,  I  can  but  die, 
I  will  die  here  I  " 

"What  meanest  thou,  Bernicia?"  said 
the  astonished  lover ;  "  in  what  have  I 
offended  thee  ?  Oh,  come  !  Urge  her, 
noble  Rowena,  or  all  is  lost." 

"  I  cannot,  Marcus — I  cannot  go  with 
thee  ;  touch  me  not,  is  not  thine  hand  red 
with  my  brother's  blood  ?" 

"  No  !  Bernicia — indeed,  no  !  Gildas 
is  living  ;   sick  indeed,  but  living,  and  once 
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more  my  brother.  Come,  dear  one,  it  is  to 
his  arms  I  would  restore  thee."  But  the 
revulsion  of  feeling  was  too  great  for  the 
fragile  frame  to  bear  ;  sinking  on  the  bosom 
of  Rowena,  she  wept  bitterly  for  many 
minutes,  with  that  emotion  which  no  power 
can  check — no  reason  restrain.  This  pre- 
cious time  was  spent  by  Marcus  in  en- 
deavouring to  persuade  the  princess  Sileda 
to  seek  safety  in  flight  ;  but  she,  like 
Rowena,  preferred  to  abide  the  issue  of 
the  battle,  and  to  share  her  brother's  fate. 

In  vain  Bernicia,  when  aroused  from  her 
fit  of  weeping,  entreated  and  wept,  urging 
Rowena  to  accompany  Marcus.  In  all 
her  pleas  the  princess  answered — "  I  am  a 
Saxon,  Bernicia — a  worshipper  of  Odin  ; 
how  could  I  be  happy  as  a  fugitive  from 
mine  own  people,  even  if  cheered  by  thy 
love  and  kindness  ?  Go  thou,  and  quickly, 
for  I  fear  for  thee  ;  but  mourn  not  for  my 
fate.  The  wife  of  Vortigern  is  still  the 
daughter  of  Hengist,  and  as  such  is  safe." 

Very  sadly  the  friends  parted,  probably 
for  ever;  and,  descending  to  the  court- 
yard, Bernicia,  with  one  female  attendant, 
joined  the  waiting  group.  While  mount- 
ing the  horses  which  were  held  in  readiness, 
they  perceived  that  a  few  words  were  whis- 
pered to  Marcus  by  one  of  the  troop,  and 
that  a  shade  of  anxiety  crossed  his  open 
brow.  Placing  the  women  in  the  midst,  the 
little  band  quitted  the  castle,  and  urging 
their  horses  to  their  utmost  speed,  had  ere 
sunset  left  the  castle  far  behind.  They 
had  now  reached  an  open  plain,  of  small 
extent,  bounded  on  the  right  by  a  wood, 
and  on  the  left,  stretching  away  in  the 
distance,  was  the  road  they  were  to  pursue. 

But  scarcely  had  they  entered  on  the 
open  ground,  when,  from  the  shadow  of  the 
wood,  a  band  of  Saxons  rushed  furiously 
forth,  intercepting  the  progress  of  the 
Britons.  The  numbers  of  the  attacking 
party  nearly  doubled  those  of  the  attacked  ; 
but  the  latter  were  desperate,  and  fought 
like  a  wolf  at  bay.  Marcus,  at  the  first 
surprise,  had  hurried  to  Bernicia' s  side,  to 
utter  a  word  of  encouragement ;  but  it  seem- 
ed needless,  for  the  danger  had  already 
given  her  strength  ;  and  the  sight  of  Horsa's 
grim  features,  leading  on  their  foes,  had 
inspired  her  with  the  calmness  of  despera- 
tion. 

"  Do  not  waste  a  moment  on  me,  dear 
Marcus,"   she  said;    "be  the   issue  what 


it  may,  I  shall  never  be  the  Saxon's  slave!" 
and  she  half  drew  from  the  folds  of  her  robe 
the  haft  of  a  small  knife. 

A  look  of  admiration  was  the  Roman's 
sole  reply,  and  the  next  moment  he  was  in 
the  thickest  of  the  fight,  defending,  with  un- 
daunted resolution,  the  treasure  he  had  just 
quitted.  For  near  an  hour  the  strife  con- 
tinued; the  slain  and  wounded  strewed  the 
heath,  and  quarter  was  neither  asked  nor 
given.  The  Saxon  chief  bent  his  chief 
endeavour  on  reaching  the  side  of  Ber- 
nicia ;  but  the  eagle  eye  of  Marcus  followed 
his  every  movement,  and  thwarted  his  de- 
sign. Furious  at  the  increasing  loss  of  his 
followers,  and  the  failure  of  his  scheme  for 
surprising  and  carrying  off  Bernicia,  Hcrsa, 
foaming  with  passion,  rushed  wildly  at  her 
protector,  endeavouring,  by  the  force  of 
brute  strength,  to  bear  him  to  the  earth. 
But  the  agile  frame  and  quick  eye  of  the 
Roman  were  more  than  a  match  for  his  foe. 
Receiving  his  heavy  blows  on  his  shield, 
Marcus,  in  turn,  became  the  assailant ; 
wearying  the  savage  Horsa  by  his  quick 
and  repeated  thrusts.  The  conflict,  though 
short,  was  decisive.  The  Saxon  chief, 
gathering  his  remaining  strength  for  the 
effort,  struck  a  tremendous  blow  at  Marcus  ; 
it  missed  its  mark; — and  the  next  moment 
the  sword  of  the  Roman  entered  the  heart 
of  his  foe,  and  another  lifeless  body  bur- 
dened the  sod. 

The  battle  was  now  decided :  the  courage 
of  the  Saxons  fled,  and  the  few  who  survived, 
after  a  feeble  struggle,  sought  safety  in 
flight.  The  Britons  attempted  no  pursuit ; 
their  number  was  so  much  reduced  as  to 
render  that  endeavour  futile  ;  and,  closing 
around  their  leader,  and  the  now  pale  and 
weeping  Bernicia,  the  worn  and  weary  troop 
resumed  their  journey. 

The  night  was  far  spent  ere  they  reached 
their  destination — a  half-ruined,  but  once 
noble  building,  of  Roman  architecture. 
The  portal  opened  to  receive  the  little  band, 
and  at  the  summons  of  Marcus,  an  aged 
female  domestic  appeared,  and  received  the 
weary  maidens — Bernicia,  with  a  thankful 
heart,  happy  in  the  promise  of  Marcus  to 
restore  her  to  her  brother's  arms  on  the 
morrow 

The  early  morning  sun  poured  his  beams 
through  a  narrow  window  upon  the  rude 
couch  on  which  Gildas  reclined.  Kis 
cheek  was  wasted  and  pale,  and  his  frame 
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weak  from  long  suffering  ;  but  the  calm 
light  of  reason  and  love  beamed  from  his 
eyes  as  they  were  bent  upon  the  form  of 
his  sister,  kneeling  by  his  side,  her  face 
leaning  on  his  bosom,  her  arms  encircling 
him.  Marcus  stood  at  the  foot  of  the 
oouch,  gazing  on  the  sister  and  brother, 
and  for  many  minutes  a  deep  silence 
reigned.     Gildas  was  the  first  to  break  it. 

"Bernicia,  my  sister  I"  he  said,  "this 
is  a  happy  meeting,  although  the  parting 
is  so  soon  to  follow.  Thou  art  not  safe 
here,  for  believe  me,  ere  many  years  pass 
a  Saxon  chief  will  govern  in  this  land,  and 
Marcus  cannot  escape  the  vengeance  of 
Hengist,  save  by  a  further  flight.  I  must 
trust  thee  to  his  care  ;  thou  must  leave 
thy  erring  brother  and  thy  native  land. 
Seek  refuge  in  Cambria,  Marcus ;  there, 
there  is  an  unconquered,  and,  I  believe,  in- 
vincible, race  of  Britons,  who  are  fearless 
and  generous  enough  to  protect  the 
stranger.  Wert  thou  alone,  I  would  say, 
remain,  and  still  strike  a  blow  against  the 
invader ;  but  with  this  helpless  girl  need- 
ing thy  protection,  I  bid  thee  fly  and  be  at 
peace." 

"  And  thou,  my  Gildas,  thou  wilt  be 
with  us  V  said  Bernicia. 

"  Not  so,  beloved;  my  dwelling  hence- 
forth is  here,  if,  as  I  trust,  I  may  be  allowed 
to  dwell  in  peace.  I  am  weak  in  frame, 
and  unfit  in  mind  for  wrarlike  scenes ;  the 
pen  and  parchment  of  the  scholar  suit 
these  small  and  feeble  hands  better  than 
the  sword  and  shield.  I  was  mad  once, 
Bernicia ;  the  time  has  passed  away  and 
left  me  this  lesson." 

"  Wert  thou  not  wounded,  Gildas  ?  I 
wept  for  thee  as  slain  in  battle."  i 

"  No,  my  sister ;  I  passed  unscathed 
through  all  the  fight — seeking,  like  a  de- 
mon, for  Marcus,  whose  words  of  (as  I 
deemed)  contempt  rankled  in  my  diseased 
mind,  and  urged  me  to  distraction.  At 
last  I  met  him,  and  attacked  him  with  all 
my  long-nursed  fury— ^but  I  was  weak  and 
blind  with  madness,  and  he  cool  and  col- 
lected. I  saw  that  he  parried  my  strokes 
and  would  not  return  them,  but  looked 
calmly  and  sorrowfully  on  me,  and  my  brain 
whirled  with  the  consciousness  of  my  vain 
efforts.  Suddenly,  a  flame  seemed  to  dance 
before  me  :  I  remember  reeling  and  falling, 
and  then  all  was  dark.  When  I  recovered 
consciousness,    I  was   here,   and   Marcus 


watching  over  me  ;  he  had  borne  me  in  his 
arms  from  the  field  of  battle,  else  I  had 
perished — and  here,  through  my  long  and 
weary  sickness,  he  tended  me  as  a 
brother." 

'*  Why,  Gildas,"  said  the  Roman,  with  a 
smile,  "  wert  thou  not  my  brother  even  from 
childhood  ?  how  could  I  forsake  thee  ?  if 
not  for  thine  own,  at  least  for  Bernicia' s 
sake." 

"  She  shall  speak  my  gratitude,  then," 
returned  Gildas  ;  "  nay,  more,  I  know  she 
will  prove  it  by  the  devotion  of  a  life.  Thou 
must  depart  hence — to-day,  Marcus,  and, 
once  in  safety,  make  her  thy  bride.  I  trust 
her  to  thy  honour  and  faith  without  a  fear. 
Do  not  weep  so,  my  sister.  I  trust 
that  happiness  is  in  store  for  us  all.  I,  in 
this  quiet  spot,  marking  the  events  which 
are  yet  to  come,  but  in  which  I  would  have 
no  share,  and  thou  and  Marcus  in  a  strange, 
but  quiet  home,  may  remember  me,  and  our 
hearts  unite,  though  our  fate  be  sundered. 
Come,  Bernicia,  rouse  thee  ;  thou  must  be 
far  away  ere  this  day's  close." 

Accustomed  to  obey  her  brother's  every 
wish,  the  maiden  endeavoured  to  subdue 
her  grief,  and  to  prepare  for  the  separation 
from  her  late  restored  and  beloved  brother, 
with  all  the  fortitude  she  could  command  ; 
but  when  the  moment  of  parting  came,  it 
needed  all  the  resolution  of  Gildas,  and  the 
persuasion  of  Marcus,  to  remove  her  from 
the  bosom  to  which  she  convulsively  clung. 

Many,  many  days  passed,  ere  Gildas  re- 
ceived tidings  of  the  safety  of  Marcus  and 
his  bride,  and  their  settlement  in  Cambria. 
For  them,  all  was  peace  ;  and  Gildas,  in  the 
pursuits  of  a  scholar,  marking  the  history 
of  his  own  troubled  times,  felt  only  such 
cares  as  the  spirit  of  the  true  patriot  feels, 
in  witnessing  the  overthrow  of  his  native 
land.  Slowly,  but  surely,  the  Saxon  rule 
was  established.  Kent,  so  late  the  dominion 
of  Vortigern,  fell  into  the  hands  of  Hengist, 
and  became  the  first  Saxon  kingdom. 
Multitudes  of  the  invaders  poured  into  the 
land.  Persecution  and  slavery  ground 
down  and  destroyed  the  feeble  remnant  of 
the  courage  of  the  ancient  Britons.  Chris- 
tianity, so  late  flourishing  in  the  land, 
became  almost  exterminated,  and  the 
Pagan  worship  of  fabled  deities  reigned  in 
its  stead.  A  sad  and  darkened  period  en- 
sued ;  for  upwards  of  a  century,  war  and 
turmoil    overran  Britain,  and  the  native 
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inhabitants  became  debased,  and  incapable 
of  struggling  for  their  freedom  ;  and  one 
after  another,  the  fertile  tracts  of  land  fell 
into  the  hands  of  Saxon  chiefs.  Another 
tribe  of  invaders,  the  Angles,  now  poured 
into  the  country,  and  struggled  for  the 
possession  of  territory.  Kingdoms  were 
established  under  Saxon  and  Anglian  rulers, 
and  the  distinct  character  of  Britain  be- 
came confounded  and  lost.  The  Cymri,  or 
North  Britons,  alone  retained  their  inde- 
pendence, and,  defended  by  their  natural 
fortifications  of  moors  and  mountains,  with- 
stood their  invaders ;  and  Cambria,  or 
Wales,  can  never  be  considered  as  having 
yielded  to  the  invaders.  At  length,  towards 
the  close  of  the  sixth  century,  the  light  of 
Christianity  was  again  introduced  into 
Britain  ;  laws  and  observances  became  ac- 
knowledged, and  a  more  national  character 
prevailed.  Still,  it  was  a  rude  and  barba- 
rous age ;  taste  and  refinement  were  un- 
known, and  it  was  not  until  a  later  age  that 
art  began  to  flourish,  and  peace  prevail. 


The  Jewish  Rabbis  on  Idolatry. — It 
is  related  in  the  Talmud  (Seder  Nezikin, 
a.  z.,  4 — 7)  that  a  discussion  arose  between 
the  Roman  senators  and  the  Jewish  Rabbis. 
The  former  said,  "  If  God  has  no  delight 
in  idols,  why  did  he  not  destroy  them  ?  " 
The  Jews  made  answer,  "  If  men  had  wor- 
shipped only  things  of  which  the  world 
had  no  need,  he  would  have  destroyed  the 
objects  of  their  worship  ;  but  they  also 
worship  the  sun,  and  moon,  stars,  and 
planets  ;  and  thus  he  must  have  destroyed 
his  world  for  the  sake  of  these  deluded 
men."  "  But  still,"  said  the  Romans, 
"  why  did  not  God  destroy  the  things  which 
the  world  does  not  want,  and  leave  those 
things  that  the  world  cannot  be  without  1  " 
"  Because,"  replied  the  Jews,  "  this  would 
have  strengthened  the  hands  of  such  as 
worship  these  necessary  things,  who  would 
then  say — ye  must  allow  that  these  are 
God's,  since  they  are  not  destroyed." 
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Hannah  More  said  to  Horace  Walpole, 
"  If  I  wanted  to  punish  an  enemy,  it  should 
be  by  fastening  on  him  the  trouble  of  con- 
stantly hating  somebody." 


LECTURE    XXI. COMPOUNDS     OF    CARBON 

with  oxygen  (continued), — hydrogen, 

CHLORINE,    AND    SULPHUR. 

Carbonic  Oxide,  CO.  —  When  carbonic 
acid  gas  is  passed  over  charcoal  or  metallic 
iron,  at  a  red  heat,  half  its  oxygen  is  re- 
moved, and  it  is  converted  into  carbonic 
oxide.  The  latter  compound  is  also  formed 
by  heating  to  redness  a  mixture  of  chalk 
and  iron-filings  or  charcoal.  In  this  case, 
carbonic  acid  is  first  evolved  from  the 
chalk,  and  is  then  decomposed  by  the  iron, 
or  charcoal,  in  the  manner  just  mentioned  ; 
the  gas  evolved  is  a  mixture  of  carbonic 
oxide  and  carbonic  acid. 

Carbonic  oxide  may,  however,  be  more 
conveniently  obtained  by  the  decomposition 
of  oxalic  acid,  which,  as  we  shall  presently 
see,  may  be  regarded  as  a  compound  of 
carbonic  oxide  and  carbonic  acid ;  and, 
when  heated  in  a  flask,  with  oil  of  vitriol, 
is  completely  decomposed,  giving  ofFa  mix- 
ture of  the  two  gases.  By  passing  these 
mixed  gases  through  a  wash-bottle  con- 
taining solution  of  potash,  the  carbonic  acid 
is  absorbed,  while  the  carbonic  oxide  passes 
through,  and  may  be  collected  over  water. 

A  still  better  mode  of  obtaining  carbonic 
oxide  is,  to  heat  the  yellow  ferrocyanide  of 
potassium  (commonly  called  prussiate  of 
potash)  with  strong  sulphuric  acid.  A 
somewhat  complicated  action  then  takes 
place,  which  will  be  explained  hereafter, 
and  one  of  the  products  obtained  is  car- 
bonic oxide,  which  is  given  off  in  large 
quantity,  and  in  a  state  of  perfect  purity* 
The  materials  may  be  heated  in  a  Florence 
flask,  and  the  gas  collected  over  water  in 
the  usual  way.  The  ferrocyanide  of  potas- 
sium must  be  pounded,  and  a  quantity  of 
oil  of  vitriol  added  sufficient  to  form  it  into 
a  paste. 

Carbonic  oxide  is  a  colourless  gas,  of 
specific  gravity  0973;  it  has  never  been 
liquefied  or  solidified.  It  is  very  poisonous,, 
even  more  so  than  carbonic  acid.  It  burns 
in  the  air  with  a  pale  blue  flame,  and  is 
converted  into  carbonic  acid.  This  blue 
flame  is  often  seen  on  the  top  of  a  coke  or 
charcoal  fire,  the  carbonic  acid  formed  by 
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the  combustion  in  the  lower  part  of  the 
flie  being  decomposed  as  it  passes  upwards 
through  the  red-hot  fuel,  and  carbonic  oxide 
formed,  which  then  burns  at  the  top.  Part 
of  the  carbonic  oxide,  however,  escapes 
unburned,  and  is  the  principal  cause  of  the 
peculiar  suffocating  sensation  experienced 
in  a  room  where  a  charcoal  fire  is  burning. 
Two  volumes  of  carbonic  oxide  mixed 
with  1  vol.  of  oxygen,  and  exploded  in  the 
detonating  eudiometer,  yield  2  vols,  of  car- 
bonic acid.  Now  2  vols,  of  carbonic  acid 
contain  2  vols,  of  oxygen  (p.  24<9)  ;  hence, 
the  2  vols,  of  carbonic  oxide  must  contain 
1  vol.  of  oxygen — that  is  to  say,  carbonic 
oxide  contains  half  its  own  vol.  of  oxygen. 
Moreover,  the  specific  gravity  of  carbonic 
oxide  being  0*973, 

Two  vols,  of  carbonic  oxide  weigh  ...   1*946 
And  1  vol.  of  oxygen  weighs 1*106 


Difference  =  weight  of  carbon  =    0*840 

But  this  is  the  weight  of  1  vol.  of  carbon 
vapour  (p.  249) ;  hence,  carbonic  oxide  is 
composed  of  carbon  and  oxygen  united  in 
equal  vols.  The  weights  of  the  two  com- 
ponents are  as  3  :  4,  or  6  parts  (1  eq.)  of 
carbon,  and  8  parts  (1  eq.)  of  oxygen. 

Oxalic  Acid,  C2  03. 

This  acid  is  not  formed  by  the  direct 
combination  of  its  elements,  neither  can  it 
be  produced  from  any  inorganic  substance. 
It  exists  ready  formed  in  many  plants,  as 
in  the  sorrels  and  in  lichens,  and  is  a  fre- 
quent product  of  the  oxidation  of  organic 
substances. 

The  most  convenient  mode  of  preparing 
oxalic  acid  is,  to  heat  1  part  of  sugar  with 
5  parts  of  nitric  acid  of  specific  gravity 
1'42,  diluted  with  2  parts  of  water.  Red 
fumes  are  disengaged  in  abundance,  and 
the  sugar  is  rapidly  oxidized.  The  heat 
must  be  very  cautiously  applied  at  first, 
and  removed  as  soon  as  the  action  begins 
to  be  violent.  When  the  action  slackens, 
the  liquid  must  be  again  heated  in  order  to 
concentrate  it  and  remove  the  excess  of 
nitric  acid.  It  then  deposits  long  needle- 
shaped  crystals  of  oxalic  acid  on  cooling. 
The  crystals  obtained  by  this  first  operation 
are  not  pure,  as  a  considerable  quantity 
of  nitric  acid  still  adheres  to  them;  but 
they  may  be  purified  by  solution  in  water 
and  reerystallisation. 


Crystallised  oxalic  acid,  when  pure,  is 
transparent  and  colourless  ;  it  is  soluble  in 
eight  parts  of  water  at  59°,  in  its  own  weight 
of  boiling  water,  and  in  eight  parts  of 
alcohol  at  59°.  The  solution  is  intensely- 
acid,  and  reddens  vegetable  blue  colours 
powerfully.  It  is  a  violent  poison.  The 
strong  solution  rapidly  corrodes  the  coats 
of  the  stomach ;  in  the  dilute  state,  on  the 
contrary,  the  acid  produces  no  corrosive  or 
inflammatory  action,  but  acts  indirectly  on 
the  nervous  system  and  the  heart.  The 
best  antidote  for  oxalic  acid  is  chalk,  which 
converts  it  into  insoluble  oxalate  of  calcium, 
and  thereby  renders  it  inert.  The  antidote 
is,  however,  of  no  use,  unless  admistered 
very  soon  after  the  poison  has  been. swal- 
lowed. 

The  crystals  of  oxalic  acid,  when  gently 
heated,  give  off  water,  and  crumble  to  a 
white  powder,  which,  at  a  somewhat  higher 
temperature,  sublimes  without  decompo- 
sition. The  composition  of  this  powder 
is  HO  .  C2  03,  or  rather,  HC204  ;  the 
hydrogen  which  it  contains  cannot  be 
expelled  by  heat  without  producing  com- 
plete decomposition  of  the  substance.  This 
hydrate  is,  indeed,  the  true  acid;  the  so- 
called  anhydrous  acid,  C203,  being  a  purely 
imaginary  substance,  which  has  never  yet 
been  obtained  in  the  separate  state,  and  is 
merely  supposed  to  exist  for  the  convenience 
of  explaining  certain  properties  of  the  acid. 
Thus,  the  evolution  of  carbonic  acid  and 
carbonic  oxide  which  takes  place  on  heat- 
ing the  crystallised  acid  with  oil  of  vitrio\ 
is  explained  by  supposing  that  the  sulphuric 
acid  abstracts  the  water  from  the  compound 
HO  .  C203,  and  that  the  C203  is  then 
resolved  into  CO  and  C02.  It  is,  however, 
quite  unnecessary  to  suppose  that  the  water 
exists  ready  formed  in  the  hydrated  acid : 
the  decomposition  may  just  as  well  be 
understood  by  supposing  the  crystals  to 
contain  the  compound  HC204.  The 
water  which  is  given  off  when  the  crystals 
are  gently  heated,  really  exists  in  them  as 
water  of  crystallization,  its  quantity  amount- 
ing to  2  equivalents,  so  that  the  compo- 
sition of  the  crystals  is  H  C2  04  +  2  H  O. 

The  hydrogen  in  the  compound  HC2  04, 
may  be  replaced  by  other  metals,  and  a 
class  of  salts,  the  Oxalates,  thereby  pro- 
duced, whose  general  formula  is  MC204; 
thus  we  have  the  oxalate  of  calcium, 
CaC204.      The   oxalates    of    potassium, 
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sodium,  and  ammonium,  are  easily  soluble 
in  water  ;  most  others  are  insoluble,  or  but 
sparingly  soluble.  The  least  soluble  of  all 
is  the  oxalate  of  calcium ;  hence  solutions 
of  calcium-salts  serve  to  detect  the  presence 
of  oxalic  acid.  On  adding  a  solution  of 
chloride  or  nitrate  of  calcium  to  a  liquid 
containing  this  acid,  a  white  precipitate  of 
oxalate  of  calcium  is  produced,  soluble  in 
strong  nitric  or  hydrochloric  acid,  sparingly 
soluble  in  the  same  acids  when  dilute,  and 
insoluble  in  acetic  acid.  An  extremely 
small  quantity  of  oxalic  acid  may  be  de- 
tected in  this  manner.  If  the  liquid  to 
be  tested  contains  free  acid,  it  must  be 
neutralised  with  ammonia  before  adding  the 
calcium-salt ;  otherwise  the  acid  of  that 
salt  will  be  set  free,  and  may  hold  the 
oxalate  of  calcium  in  solution. 

All  oxalates  are  decomposed  by  heat  ; 
the  oxalates  of  potassium,  sodium,  barium, 
strontium,  and  calcium,  when  heated  to 
redness,  give  off  carbonic  oxide,  and  are 
reduced  to  carbonates  ;  thus  : — 

CaC204=z  CO  +  CaC03. 

Others,  such  as  the  manganese  and  lead 
salts,  give  off  a  mixture  of  carbonic  acid 
and  carbonic  oxide,  and  leave  the  metals  in 
the  state  of  oxides  ;  and  finally,  the  oxalates 
of  copper,  and  of  the  noble  metals,  give  off 
carbonic  acid,  and  leave  a  residue  of  the 
pure  metal ;  thus  : — 

CuC204  =s  2  C02  +  Cu. 

Oxalates  heated  with  sulphuric  acid  give 
off  carbonic  acid  and  carbonic  oxide,  and 
are  converted  into  sulphates.  This  change 
is  not  attended  with  any  blackening  of  the 
salt,  a  circumstance  by  which  the  oxalates 
may  be  distinguished  from  the  salts  of  other 
organic  acids,  all  of  which  blacken  when 
heated  with  sulphuric  acid,  in  consequence 
of  separation  of  carbon. 

CARBON    AND    HYDROGEN. 

The  compounds  formed  by  these  ele- 
ments are  both  numerous  and  important ; 
but  their  consideration  properly  belongs 
to  the  department  of  Organic  Chemistry, 
inasmuch  as  they  are  all  more  or  less  di- 
rectly the  products  of  animal  and  vegetable 
life.  Two  of  them,  however,  from  their  pecu- 
liar simplicity  of  constitution,  are  usually 
classed  among  inorganic  compounds ;  these 
are  Marsh- gas  and  Olefiant  gas. 


Marsh-gas,    or   Light    Carburctted 
Hydrogen,  CH2. 

This  gas  is  a  constant  product  of  the 
putrefaction  of  vegetable  substances  under 
water,  and  is  often  disengaged  in  con- 
siderable quantities  on  stirring  the  bottom 
of  a  stagnant  pool.  If  you  fill  a  bottle 
with  water,  invert  it  in  the  pool  as  you 
would  in  the  pneumatic  trough,  then  put  a 
funnel  in  its  mouth,  and  stir  the  mud  below 
it  with  a  stick,  the  gas  will  rise  in  bubbles, 
and  fill  the  bottle.  The  gas  thus  obtained 
is  not  pure  carburetted  hydrogen,  but  is 
mixed  with  a  quantity  of  carbonic  acid, 
varying  from  10  to  20  per  cent. ;  this  may, 
however,  be  removed  by  agitation  with 
lime-water,  or  caustic  potash. 

The  easiest  mode  of  obtaining  marsh-gas 
in  a  state  of  purity,  is  to  heat  in  a  flask  a 
mixture  of  acetate  of  sodium,  caustic  pot- 
ash, and  quick-lime.  Two  ounces  of  crys- 
tallised acetate  of  sodium  are  dried  in  a 
sand-bath,  or  over  a  lamp,  till  all  the  water 
is  driven  off;  then  pounded  and  intimately 
mixed  with  2  ozs.  of  sticks  of  potash  and 
3  ozs.  of  quick-lime,  both  well  pounded. 
The  mixture  is  introduced  into  a  Florence 
flask,  coated  with  fire-clay,  and  heated  to 
redness  over  a  charcoal  fire.  Pure  marsh- 
gas  is  then  disengaged,  and  may  be  collected 
over  water.  The  gas  is  produced  by  the  de- 
composition of  the  acetic  acid ;  but  the  action 
cannot  be  conveniently  explained  at  present. 

Marsh-gas  is  transparent,  colourless, 
inodorous,  and  tasteless.  It  has  never 
been  liquefied  or  solidified.  Its  specific 
gravity  is  0*55,  being  rather  more  than  half 
that  of  air.  It  is  inflammable,  and  burns 
with  a  flame  brighter  than  that  of  hydrogen, 
but  not  so  bright  as  that  of  ordinary  coal-gas. 
A  mixture  of  this  gas  with  oxygen  in  the 
proportion  required  to  burn  it  completely, 
explodes  with  great  violence  on  the  appli- 
cation of  a  light.  The  proportion  required 
for  complete  combustion,  is  1  measure  of 
marsh-gas  to  2  measures  of  oxygen.  When 
this  mixture  is  exploded  in  the  detonating 
eudiometer,  there  remains  1  volume  of  a  gas, 
which  is  completely  absorbed  by  caustic 
potash,  and,  therefore,  consists  of  carbonic 
acid.  Now,|l  volume  of  carbonic  acid  con- 
tains half  a  volume  of  carbon  vapour  and 
1  volume  of^  oxygen.  Hence,  of  the  two 
volumes  of  oxygen  mixed  with  the  marsh- 
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gas,  1  volume  has  been  consumed  in  burning 
the  carbon,  and  the  remainder  in  burn- 
ing the  hydrogen,  which  must,  therefore, 
amount  to  two  volumes.     Hence — 

1  vol.  CH2  =  |  vol.  C  +  2  vol.  H,  or  100 
cub.  in.  CH2  =  50  cub.  in.  C  -f-  200 
cub.  in.  H. 

The  proportion  by  weight  is  6  carbon  to 

2  hydrogen. 

Marsh-gas  is  not  acted  upon  by  chlorine 
in  the  dark  ;  but  when  the  mixture  is  placed 
over  water,  and  exposed  to  daylight,  hydro- 
chloric and  carbonic  acid  are  produced. 

Marsh-gas  and  atmospheric  air,  in  cer- 
tain proportions,  form  explosive  mixtures. 
The  most  explosive  mixture  is  formed  with 
1  volume  of  marsh-gas  and  10  volumes  of 
air,  that  quantity  containing  2  volumes  of 
oxygen.  As  the  proportions  are  varied 
either  way  from  this  standard,  the  mixture 
becomes  less  explosive.  With  only  three 
or  four  times  its  volume  of  air,  the  gas  does 
not  explode  at  all ;  with  5\  to  6  vols.,  it 
detonates  feebly  ;  and  with  7  or  8  vols,  of  air, 
very  strongly.  With  14  vols,  of  air,  the 
mixture  is  still  very  explosive ;  but  with  a 
larger  proportion  of  air,  it  only  burns  at 
the  part  immediately  surrounding  the  flame 
of  a  taper  immersed  in  it. 

Mixtures  of  light  carburetted  hydrogen 
and  air  form  the  terrible  Fire-damp  of  the 
coal-mines.  This  gas,  which,  as  already 
observed,  is  one  of  the  products  of  vege- 
table decomposition,  accumulates  in  the 
cavities  of  the  coal  strata,  and  often  issues 
in  enormous  quantities  from  vents  formed 
in  the  working,  whence  it  diffuses  itself 
through  the  air  of  the  mine,  and  forms  a 
mixture  which  explodes  with  fearful  vio- 
lence as  soon  as  it  comes  in  contact  with 
flame.  Moreover,  the  combustion  of  the 
gas  produces  an  enormous  quantity  of  car- 
bonic acid — the  Choke-damp,  as  it  is  called, 
the  suffocating  effects  of  which  are  often  quite 
as  fatal  as  the  direct  force  of  the  explosion. 

To  guard  against  these  accidents,  two 
methods  evidently  suggest  themselves ; 
first,  efficient  ventilation,  to  remove  the 
foul  air,  and  prevent  its  accumulation  ;  and, 
secondly,  the  use  of  lamps,  so  constructed 
that  the  heat  of  the  flame  shall  not  be  com- 
municated to  the  explosive  mixture.  Now 
it  fortunately  happens,  that  light  carbu- 
retted hydrogen  is  not  so  easily  set  on  fire 
as  many  other  inflammable  gases.     Hydro- 


gen, sulphuretted  hydrogen,  olefiant  gas, 
and  carbonic  oxide,  are  inflamed  by  contact 
with  a  glass  rod  or  a  wire  heated  to  low 
redness ;  but,  for  light  carburetted  hydro- 
gen, the  rod  or  wire  must  be  heated  to 
bright  redness  before  inflammation  will 
take  place. 

This  property  has  happily  been  made 
available  in  the  construction  of  a  lamp, 
called  the  Miner's  Safety  Lamp,  or  Davy 
Lamp,  from  the  name  of  its  inventor,  Sir 
Humphrey  Davy,  by  which  the  danger  of 
explosion  in  coal-mines  is  greatly  dimin- 
ished. To  explain  the  principle  of  this 
instrument,  I  must  recal  your  attention  to 
the  observations  made  in  Lecture  III.,  (p. 
84,  vol.  i.)  on  the  cooling  effect  of  metal 
tubes  on  hot  gas,  and  the  application  of 
this  principle  in  Hemming's  safety-jet  for 
the  oxy-hydrogen  blowpipe.  The  power 
of  such  tubes  in  extinguishing  flame  may 
be  exhibited  in  a  very  simple  manner,  by 
twisting  a  piece  of  copper  wire  into  a  short 
spiral,  and  passing  it  over  the  flame  of  a 
wax  taper;  the  flame  will  be  immediately 
extinguished,  because  the  metal,  coming 
in  contact  with  the  hot  gas,  withdraws  so 
much  heat  from  it,  that  it  can  no  longer 
exist  as  flame.  But  observe,  the  metal  pro- 
duces this  effect  only  so  long  as  it  remains 
cool ;  if  you  make  it  hot,  it  will  no  longer 
extinguish  the  flame.  Now,  the  cooling  effect 
of  which  we  are  speaking,  increases  in  pro- 
portion to  the  length  of  the  tube,  and  the 
thickness  of  metal  of  which  it  is  formed  ; 
in  short,  it  increases  in  proportion  to  the 
quantity  of  cold  metal  with  which  the  flame 
comes  in  contact.  Consequently,  the 
greater  the  imflammability  of  any  gaseous 
mixture,  the  greater  will  be  the  length  and 
thickness  of  metal  tubing  required  to  pre- 
vent the  communication  of  flame  from  one 
part  of  it  to  another.  In  Hemming's  safety- 
jet,  which  is  adapted  to  the  extremely 
inflammable  mixture  of  oxygen  and  hydro- 
gen, security  can  only  be  obtained  by  the 
interposition  of  very  long,  narrow  tubes, 
such  as  are  formed  by  the  spaces  between 
the  wires  in  that  instrument.  But,  for  a 
mixture  of  marsh-gas  and  air,  the  inflam- 
mability of  which  is  comparatively  small, 
much  shorter  tubes  are  found  to  answer  the 
same  purpose.  In  fact,  the  interposition 
of  a  piece  of  wire-gauze,  which  may  be 
regarded  as  a  collection  of  very  short  and 
narrow  metal  tubes,  is  found  to  stop  the 
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flame   completely. 


piece    of  wire-gau:   * 


Thus,  if  you  bold  a 
horizontally  in  the 
flame  of  an  ordinary  gas-burner,  the  flame 
will  not  pass  through  the  gauze  ;  but  if 
a  piece  of  lighted  paper  be  held  above  it, 
the  inflammable  gases  which  have  passed 
through  unburnt,  will  immediately  take  fire. 
The  mixture  of  gas  and  air,  in  passing 
through  the  meshes  of  the  wire-gauze,  has 
been  cooled  by  contact  with  the  metal, 
below  the  temperature  required  for  com- 
bustion. 

You  can  now  understand  the  construction 
of  the  safety -lamp.  This  in- 
strument is  merely  a  com- 
mon oil-lamp,  (Fig,  33,)  the 
flame  of  which  is  enclosed  in 
a  cylindrical  cage  of  wire- 
gauze,  sometimes  made  dou- 
ble at  the  upper  part  where 
the  hottest  portion  of  the  gas 
collects,  and  containing  about 
400  apertures  to  the  square 
inch.  The  wick  is  trimmed 
by  means  of  a  bent  wire, 
passing  tightly  through  the 
body  of  the  lamp,  so  that 
when  the  lamp  has  been  sup- 
plied with  oil,  the  wick  may 
be  kept  burning  for  any 
length  of  time  without  un- 
screwing the  cage.  "When 
this  lamp  is  immersed  in  an 
explosive  mixture  of  marsh-  Fig.  33. 
gas  or  coal-gas  and  common  air,  the 
gauze  cylinder  becomes  filled  with  a  blue 
flame,  arising  from  the  combustion  of 
the  gas  within  ;  but  the  flame  does  not 
communicate  to  the  outside,  even  though 
the  gauze  may  be  heated  to  low  redness. 

The  use  of  the  safety- lamp  has  greatly 
diminished  the  frequency  of  accidents  in 
coal-mines.  Such  accidents,  attended  with 
fatal  consequences,  are  still  however  of  too 
frequent  occurrence;  but  in  many  instances 
they  may  be  traced  to  the  carelessness  of 
the  miners,  in  using  naked  lamps  or  can- 
dles in  dangerous  parts  of  the  mine.  Un- 
fortunately, the  wire-gauze  of  the  safety- 
lamp  greatly  obstructs  the  light ;  and 
this  is  an  inducement  to  dispense  with  it, 
when  danger  is  not  thought  to  be  near. 

Olefiant  Gas,  C2H2. 
This  gas  is  prepared  by  heating  in  a  large 
flask  or  retort,  a  mixture  of  1  part  by  weight 


of  alcohol,  and  5  or  6  parts  of  strong  sul- 
phuric acid.  The  mixture  blackens  after 
awhile,  giving  off  a  number  of  gaseous  pro- 
ducts, among  which  is  olefiant  gas.  The 
action  is  too  complicated  to  be  explained 
at  present.  The  gas  may  be  collected  over 
water  ;  but  if  required  pure,  it  must  be  first 
passed  through  three  wash-bottles,  the  first 
containing  a  little  water  to  condense  a 
considerable  portion  of  alcohol  and  ether, 
which  distil  over  ;  the  second  half  filled 
with  solution  of  potash,  to  absorb  car- 
bonic and  sulphurous  acid,  which  are  among 
the  gaseous  products  evolved;  and  the 
third  containing  oil  of  vitriol,  to  absorb 
ether  vapour.  To  complete  the  absorption 
of  the  latter,  the  gas  should  be  further  passed 
through  a  U-shaped  tube,  containing  frag- 
ments of  pumice-stone,  soaked  in  oil  of 
vitriol,  after  which  it  may  be  collected  over 
water,  rendered  sensibly  alkaline  by  caustic 
potash.  The  fitting  up  of  a  complicated 
arrangement,  like  that  just  described,  affords 
good  practice  in  making  gas-apparatus 
air-tight. 

Olefiant  gas  is  colourless,  and  when 
pure,  is  tasteless  and  inodorous.  It  is 
nearly  as  heavy  as  air,  its  specific  gravity 
being  09784.  It  burns  in  the  air  with  a 
very  bright  white  flame,  much  brighter 
than  that  of  marsh -gas,  or  even  coal-gas, 
because  it  contains  a  larger  proportion  of 
carbon,  and  therefore,  when  it  burns,  a 
greater  quantity  of  that  substance  is  sepa- 
rated, in  the  solid  state,  within  the  flame, 
(see  p.  85,  vol.  i).  Up  to  a  certain  limit,  the 
illuminating  power  of  volatile  compounds  of 
carbon  and  hydrogen  increases  with  the 
proportion  of  carbon  which  they  contain ; 
but  when  the  quantity  of  carbon  becomes 
excessive,  the  combustion  is  less  energetic, 
and  the  heat  of  the  flame  is  not  sufficient 
to  render  the  separated  carbon  brightly  in- 
candescent. Substances  thus  constituted, 
such  as  resin  and  tar,  burn  with  a  red 
smoky  flame. 

When  olefiant  gas  is  mixed  with  twice 
its  volume  of  chlorine,  and  a  light  applied 
to  the  mixture,  it  burns  quietly  with  a  dull 
red  flame,  and  gives  off  an  immense  quan- 
tity of  thick  black  smoke,  because  the  hy- 
drogen alone  combines  with  the  chlorine, 
and  all  the  carbon  is  set  free.  If,  on  the 
contrary,  the  two  gases  be  mixed  in  equal 
volumes,  and  the  mixture  left  to  itself — 
either  exposed  to  light,  or  in  the  dark — the 
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gases  combine,  and  form  a  yellowish  oily 
liquid,  called  Dutch  Liquid;  hence  the 
name  olefiant,  that  is,  oil-making  gas. 

A  mixture  of  1  vol.  of  defiant  gas  and 
3  vols,  of  oxygen,  explodes  with  great  vio- 
lence. When  such  a  mixture  is  exploded 
in  a  very  strong  detonating  eudiometer, 
2  vols,  disappear  out  of  the  4  vols,  of  the 
mixture,  and  the  remaining  2  vols,  are 
found  to  consist  of  carbonic  acid,  being 
entirely  absorbed  by  solution  of  potash. 
But  2  vols,  of  carbonic  acid  contain  2  vols, 
of  oxygen,  and  the  original  quantity  of 
oxygen  was  3  vols. ;  hence,  1  vol.  of  oxy- 
gen must  have  combined  with  the  hydrogen, 
which,  therefore,  must  itself  amount  to 
2  vols.  ;  moreover,  the  two  vols,  of  car- 
bonic acid  produced  by  the  combustion, 
contains  1  vol.  of  carbon  vapour.  Con- 
sequently, 1  vol.  of  defiant  gas  contains 
2  vols,  of  hydrogen,  and  1  vol.  of  carbon 
vapour.     Now — 

Two  vols,  of  hydrogen  weigh 0.1382 

And  1  vol.  of  carbon  vapour  weighs    0*8290 

The  sum  of  which  =    09672 

Tills  sum  is  the  weight  of  1  vol.  of  defiant 
gas  ;  or,  in  other  words,  its  specific  gravity 
by  calculation,  and  comes  very  near  to 
0*978'1,  the  density  found  by  direct  experi- 
ment. 

Coal-gas. 

When  bituminous  coal  is  heated  to  bright 
redness  in  close  vessels,  it  undergoes  com- 
plete decomposition,  a  variety  of  products 
being  given  off;  viz.,  a  black,  oily  liquid 
called  coal-tar — a  watery  liquid  containing 
a  considerable  quantity  of  ammonia,  and 
thence  called  the  ammoniacal  liquor ;  and  a 
mixture  of  gases  called  coal-gas,  chiefly 
consisting  of  marsh-gas  and  defiant  gas, 
mixed,  however,  with  variable  quantities  of 
hydrogen,  sulphuretted  hydrogen,  carbonic 
oxide,  carbonic  acid,  nitrogen,  and  the 
vapours  of  bisulphide  of  carbon  and  nu- 
merous volatile  hydro-carbons. 

The  coal  is  heated  in  cast-iron  cylinders, 
called  retorts,  set  horizontally  in  brickwork. 
From  the  upper  part  of  these  retorts,  iron 
pipes  proceed  to  convey  the  gas  and  other 
volatile  products,  into  a  long,  wide,  hori- 
zontal pipe,  called  the  hydraulic  main, 
which  is  always  half  filled  with  the  liquid 
products  condensed  from  the  gas  ;  and  into 
this  liojuid  the  end  of  each  of  the  tubes, 


proceeding  from  the  retorts,  is  made  to  dip. 
The  gas,  together  with  the  vapours  which 
have  escaped  condensation  in  the  hydraulic 
main,  is  next  made  to  pass  through  a  series 
of  iron  pipes,  cooled  on  the  outside  by  a 
stream  of  water,  whereby  the  last  portions 
of  tar  and  ammoniacal  liquor  are  condensed. 
The  gas,  thus  far  purified,  is  afterwards 
passed  through  large  iron  vessels  contain- 
ing milk  of  lime,  which  absorbs  sulphu- 
retted hydrogen  and  carbonic  acid,  and 
sometimes,  also,  through  dilute  sulphuric 
acid,  to  remove  the  last  portions  of  ammo- 
nia. After  all  these  purifications,  it  still 
retains  small,  but  variable  quantities  of 
hydrogen,  nitrogen,  carbonic  oxide,  vapour 
of  bisulphide  of  carbon,  and  the  vapours  of 
volatile  hydro-carbons. 

The  gas  is  collected  in  gasometers, 
which  are  large  vessels  made  of  iron  plate, 
and  inverted  in  tanks  of  water.  They  are 
balanced  by  counterpoises,  somewhat  in  the 
same  manner  as  window-sashes  are  hung,  a 
sufficient  preponderance  being  left  to  the 
gasometer  to  enable  it  to  exert  the  pressure 
necessary  to  force  the  gas  through  the  pipes. 

Coal-gas  varies  much  in  composition  and 
illuminating  power,  according  to  the  nature 
of  the  coal  from  which  it  is  extracted,  and 
the  temperature  at  which  the  distillation  is 
conducted.  The  best  temperature  is  a  full 
cherry-red  heat.  At  higher  temperatures 
a  gas  is  produced  having  but  little  illumi- 
nating power,  because  the  defiant  gas  and 
certain  volatile  oils,  to  which  the  brightness 
of  the  flame  is  chiefly  due,  are  decomposed 
at  that  temperature,  depositing  their  carbon, 
and  being  converted  into  marsh-gas.  At 
lower  temperatures,  on  the  other  hand, 
large  quantities  of  volatile  liquid  products 
are  formed,  which  condense  in  the  re- 
frigerators, and  the  amount  of  permanent 
gas  produced  is  proportionately  diminished. 
The  residue  of  the  distillation  is  a  light 
porous  coke,  much  used  for  fuel. 

The  more  particular  examination  of  the 
composition  of  coal-gas,  and  of  the  secondary 
products  of  the  distillation,  must  be  deferred 
till  we  come  to  Organic  Chemistry,  to 
which  department,  indeed,  the  whole  sub- 
ject of  the  compounds  of  carbon  and  hydro- 
gen properly  belongs. 

CARBON    AND    CHLORINE. 

Several  chlorides  of  carbon  are  known  to 
exist ;  but  I  shall   not   describe   them  at 
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present,  as  they  are  all  formed  by  the  action 
of  chlorine  on  organic  compounds,  and 
derive  all  their  interest  from  their  relation 
to  that  class  of  bodies. 

Chloroxicarbonic  gas,  or  Phosgene  gas, 
CO  CI.  When  chlorine  and  carbonic  oxide, 
both  perfectly  dry,  are  mixed  in  an  ex- 
hausted receiver,  no  action  takes  place  in  the 
dark;  but  in  diffused  daylight,  combination 
ensues  in  the  course  of  a  few  hours,  and  in 
direct  sunshine,  in  a  few  minutes.  The 
product  is  a  colourless  gas,  having  a  very 
unpleasant  and  suffocating  odour,  even 
more  so  than  chlorine  ;  it  also  excites  tears. 
It  reddens  moist  litmus-paper.  Mixed 
with  half  its  volume  of  oxygen,  and  a  volume 
of  hydrogen  equal  to  its  own,  it  may  be  ex- 
ploded by  the  electric  spark,  yielding 
hydrochloric  acid  and  carbonic  acid.  Water 
decomposes  it,  producing  the  same  com- 
pounds. This  gas  may  be  regarded  as  C02 
in  which  1  eq.  of  oxygen  is  replaced  by 
chlorine. 

CARBON    AND    SULPHUR. 

Bisulphide  of  Carton,  or  Sulphocarhonic 
Acid,  CS2. — Sulphur  and  carbon  do  not 
unite  when  simply  heated  together  in  the 
solid  state  ;  but  if  the  charcoal  be  heated 
to  redness,  and  sulphur  vapour  passed  over 
it,  the  charcoal  burns  in  that  vapour,  form- 
ing the  compound  CS2,  just  as  it  burns  in 
oxygen,  forming  CO2,  thereby  affording 
another  striking  example  of  the  analogy 
between  sulphur  and  oxygen. 

For  preparing  small  quantities  of  this 
compound,  a  porcelain  tube  is  filled  with 
fragments  of  charcoal,  and  inserted,  in  an 
inclined  position,  through  a  furnace,  having 
holes  in  the  sides.  The  upper  extremity  of 
this  tube  is  closed  with  a  cork,  and  the 
lower  is  connected  by  a  bent  glass  tube, 
with  a  bottle  containing  water,  the  lower 
end  of  the  bent  tube  passing  through  the 
cork,  and  dipping  just  below  the  surface  of 
the  water.  When  the  charcoal  is  red-hot, 
the  upper  end  of  the  tube  is  opened,  and  a 
piece  of  sulphur  put  in  ;  the  sulphur  melts, 
and  runs  down  to  the  lower  part  of  the 
tube,  where  it  volatilizes,  and  combines  with 
the  carbon,  forming  bisulphide  of  carbon, 
which  passes  off  in  vapour,  and  condenses 
in  the  form  of  a  liquid,  at  the  bottom  of  the 
water.  For  larger  quantities,  a  tubulated 
earthen  retort  is  used,  having  a  glass  tube 
passing  through  the  tubulure,  and  reaching 


nearly  to  the  bottom.  The  retort  is  filled 
with  charcoal,  heated  red-hot  in  a  furnace, 
and  bits  of  sulphur  dropped  in  through  the 
tube.  The  sulphur  volatilizes  when  it  comes 
in  contact  with  the  bottom  of  the  retort, 
and  rising  through  the  red-hot  charcoal, 
enters  into  combination  with  it.  The  neck 
of  the  retort  is  connected  with  a  condensing 
tube,  kept  cold  by  a  stream  of  water,  and 
the  tube  passes  into  a  receiver  contain- 
ing cold  water,  as  above  described.  The 
sulphide  of  carbon  collects  at  the  bot- 
tom of  the  water  in  the  form  of  a  yellow 
liquid — not  pure,  but  containing  excess  of 
sulphur  in  solution.  It  may  be  purified 
by  distillation  at  a  low  temperature,  the 
pure  bisulphide  of  carbon  then  distil- 
ling over,  and  the  sulphur  remaining  in 
the  retort. 

Pure  bisulphide  of  carbon  is  a  very  thin 
colourless  liquid,  having  a  faint  and  pecu- 
liarly unpleasant  odour.  Its  specific  gravity 
is  1*271,  and  that  of  its  vapour  2*645.  It 
boils  at  110°  Fahr.,  and  is  very  volatile  at 
ordinary  temperatures.  It  is  very  inflam- 
mable, takes  fire  at  a  temperature  scarcely 
above  the  boiling  point  of  mercury,  and 
burns  with  a  blue  flame,  producing  car- 
bonic and  sulphurous  acids.  A  few  drops 
of  it  thrown  into  oxygen  or  nitric  oxide  gas, 
form  a  combustible  mixture,  which,  on 
the  application  of  alight,  burns  with  a  bril- 
liant flash,  but  without  explosion. 

Bisulphide  of  carbon  is  insoluble  in 
water,  but  soluble  in  alchohol.  It  dis- 
solves sulphur,  phosphorus,  and  iodine. 
Sulphur  crystallises  from  the  solution  in 
octohedrons,  similar  to  those  which  are 
found  in  the  fissures  of  volcanic  craters 
(p.  292,  vol.  i.) 

Bisulphide  of  carbon  is  called  a  sul- 
phur-acid (see  page  133);  in  fact,  it  occu- 
pies the  same  place  among  sulphur-com- 
pounds that  carbonic  acid  occupies  among 
oxygen  -  compounds  ;  and  just  as  C02, 
in  conjunction  with  metallic  oxides,  forms 
a  series  of  salts  called  carbonates,  having 
the  general  formula  MO  .  C02,  or  MC 
03  ;  so  likewise  CS2,  in  conjunction 
with  metallic  sulphides,  forms  a  series 
of  sulphur-salts,  called  Sulphocarhonates, 
whose  general  formula  is  MS  .  CS2,  or 
MCS3.  Thus,  therefore,  we  have  the 
sulphocarbonate  of  potassium,  KCS3, 
the  sulphocarbonate  of  copper,  CuCS3, 
&c. 
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THE  STRUGGLES  OF  GENIUS. 


THE  FOOTRACE: 

ONE    OF    THE    SOLEMN    GRECIAN    GAMES. 

When  the  presidents  had  taken  their 
places,  the  herald,  in  a  strong  loud  voice, 
exclaimed,  "  Let  those  who  are  going  to  run 
come  forward."  There  were  several  who 
quickly  advanced,  forming  in  the  order  lot 
had  appointed  them.  The  herald  then 
called  the  names  and  habitations  of  the 
couriers  :  if  any  of  these  names  were  cele- 
brated for  running,  long  and  loud  applause 
was  given  on  every  side.  After  which  the 
registrar  continued — "  Can  any  one  reproach 
these  champions  of  having  been  in  bondage, 
or  of  having  led  an  irregular  life?"  A 
profound  silence  followed  this  question. 
Both  hope  and  fear  appeared  in  the  restless 
countenances  of  the  spectators,  but  became 
brighter  by  degrees  as  the  hour  which  was 
to  dissipate  them  approached.  That  hour 
arrived.  The  trumpets  gave  the  signal,  the 
runners  started,  and  as  quick  as  lightning 
they  reached  the  spot  where  the  judges  stood. 
The  herald  proclaimed  the  name  of  Porus 
of  Cyrene,  and  a  thousand  voices  repeated  it. 

On  the  following  day  other  champions 
were  called  to  run  the  double  race — that  is, 
having  reached  the  end,  they  had  to  return 
to  their  starting  point.  The  latter  were 
succeeded  by  athlets,  who  ran  a  dozen  times 
further  than  the  first.  Many  ran  in  several 
of  these  exercises,  and  carried  away  more 
than  one  prize.  Amongst  the  incidents 
which  several  times  attracted  the  attention 
of  those  assembled  were,  that  runners  stole 
away  and  left  the  course,  in  order  to  avoid 
the  insults  of  the  populace;  others,  on  the 
point  of  reaching  the  termination  of  their 
distance,  fell  suddenly  on  the  slippery 
ground.  We  made  a  remark  that  the  foot- 
prints were  scarcely  visible  on  the  dust. 
Two  Crotoniates  kept  every  mind  in  sus- 
pense; they  by  far  outran  their  adversaries, 
but  one  of  them  had  caused  the  other  to  fall 
jdown  in  the  dust:  a  universal  hissing  was 
set  up  against  him,  and  he  was  deprived  of 
the  honour  of  the  victory — for  they  were 
strictly  prohibited  from  using  such  means 
of  gaining  the  prize.  They  only  permitted 
the  spectators  to  animate  by  their  cries  the 
runners  for  whom  they  were  interested. 

The  conquerors  were  not  to  be  rewarded 
until  the  last  day  of  the  fete;  but,  at  their 
arrival  at  the  winning-post,  or  sooner,  there 


was  raised  a  palm,  which  was  meant  for 
them.  This  moment  was,  to  them,  the 
commencement  of  a  series  of  triumphs. 
All  the  world  rushed  to  see  and  congratulate 
them.  Their  relations,  friends,  and  com- 
panions, shedding  tears  of  joy,  raised  them 
on  their  shoulders  to  receive  the  gaze  of 
the  assembled  multitude,  who  lavished  on 
them  numberless  handfulls  of  flowers. — 
Translated  from  the  French  by  a  Pupil. 


THE  STRUGGLES  OF  GENIUS. 

Galileo,  we  are  told,  was  greeted  with 
the  epithets  "liar,"  "plagiarist,"  "heretic," 
"  impostor  ;"  Harvey  rewarded  for  his  great 
discovery  with  general  ridicule  and  abuse, 
and  a  great  diminution  of  his  practice ; 
Sydenham  stigmatised  as  a  quack  and  a 
murderer ;  Ambrose  Pare,  who  first  sub- 
stituted the  ligature  for  boiling  pitch  in 
amputation,  hooted  and  howled  down  by  the 
faculty  of  physic;  the  prescribing  anti- 
mony made  penal  by  an  act  of  the  French 
Parliament,  passed  on  the  instance  of  a 
French  College  of  Medicine  ;  Jesuits'  bark 
promptly  rejected  by  Protestant  England 
as  a  phase  of  the  mystery  of  iniquity ;  Dr. 
Groenvelt  committed  to  Newgate  for  dis- 
covering the  curative  powers  of  cantharides 
in  dropsy ;  inoculation  denounced  by  the 
medical  faculty  as  a  murderous  folly,  by  the 
theological,  as  an  impious  defiance  of 
Providence  ;  vaccination  ridiculed ;  the 
Newtonian  philosophy  scowled  upon;  the 
project  of  lighting  our  cities  by  gas  pro- 
nounced by  Wollaston  to  be  "insane;" 
and  Atlantic  steam  navigation  demonstrated 
by  the  enlightened  Dr.  Lardner  to  be  im- 
possible. This  invariable  resistance  to 
innovation  is  not  altogether  unserviceable, 
although  in  particular  instances,  we  feel  it 
to  be  vexatious.  Were  every  hasty  specula- 
tion of  genius  to  meet  with  ready  and  indis- 
criminate encouragement,  the  door  would 
be  opened  for  ail  kinds  of  imposture.  It 
was  the  advice  of  a  wise  man,  that  "  the 
novelty,  though  it  be  not  rejected,  yet  be 
held  for  a  suspect."  We  may  feel  quite 
sure,  that  if  the  discovery  have  strength 
and  vitality  in  itself,  it  will  triumph  over 
all  opposition  in  time.  The  stalk  from  the 
healthy  seed  works  its  way  through  the 
earth  that  encumbers  it,  till  it  spreads  into 
a  goodly  tree. 
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Solutions  to  Questions  on  Pp.  210  and  240. 

49.  An  easy  application  of  the  Integral  .Calculus  will  greatly  facilitate  the  solution 
of  this  problem. 

It  is  evident,  in  the  first  place,  that  the  axis  of  the  valve  must  pass  through  that 
point  in  it  at  which  the  resultant  of  the  pressure  of  the  fluid  upon  it  may  be  supposed  to 
act,  i.e.  through  the  centre  of  pressure  for  the  given  depth.  For  if  the  axis  pass  other- 
wise, the  pressure  of  the  fluid,  being  virtually  applied  to  a  point  not  in  the  axis,  must 
have  a  tendency  to  turn  the  valve  about  it.  We  have  therefore  to  calculate  the  position 
of  this  centre  of  pressure. 

Let  us  conceive  the  surface  of  the  valve  to  be  divided  into  a  number  of  rectangles 
of  indefinite  narrowness,  by  lines  drawn  parallel  to  its  horizontal  edge.  Let  x  be  the 
perpendicular  distance  of  any  one  of  these  rectangles  from  the  surface  of  the  fluid,  and 
5.r  its  width.  Also,  for  the  sake  of  generality,  let  h  and  Jc  be  the  depths,  below  the 
surface,  of  the  upper  and  lower  edges  of  the  valve  respectively,  and  I  the  length  of  either 
of  those  edges.  Finally,  let  d  represent  the  depth  of  the  centre  of  pressure,  and  p  the 
density  of  the  fluid. 

Then  Idx  represents   the  depth  of  an  elementary  rectangle,   and  supposing    the 
pressure  of  the  fluid  the  same  at  all  points  of  this  rectangle,  we  have 
Pressure  on  an  element  of  surface  of  the  valve 

—  gpldx  .  x. 
Moment  of  this  pressure  about  the  line  of  intersection  of  the  plane  of  the  valve  with, 
the  surface  of  the  fluid 

zzz  gpldx  .  x*. 
Hence,  by  the  principles  of  Mechanics,  we  have 

d  .  gpll,x§x  =.  gpl$x2dx, 
wherefore,  proceeding  to  the  limit, 

d  .  fxdx  z=z  fx2dx, 

fx2dx  /,  _     ,.    .     x  —  fev 

d  z=z  —, (  between  the  limits  ,  ) 

2  ^   Jc2  +  kk  +  h* 
=  T  k  +  h 


Substituting  in  this  expression  the  values  of  h  and  h  given  by  the  question,  viz* 
12  and  13  respectively,  we  find 

2      132  +  13  X  12  +  122 

d  ~*  3   '  13  -f-  1~2 

2      169  +  156  +  144? 

"-"IT  '  25 


fxdx 
*3  — 

7*8 

3 

"*    ft*  — 

A2 

2         469         8 

X  4 

z=z!2t  506'  feet 


=Tx-2j  =  yx4-69 


Q.  E.  U 
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It  WAS  not  absolutely  necessary  to  apply  the  Integral  Calculus  in  solving  the 
question  under  consideration,  but  we  were  enabled  to  effect  the 
calculation  in  this  method  with  less  labour  and  more  directness. 
The  following  is  a  mode  of  determining,  by  construction,  the  posi- 
tion of  the  axis,  and  its  correctness  will  be  seen  at  once  by  those 
who  are  familiar  with  the  elements  of  Hydrostatics. 

Let  ABC  be  a  vertical  section  of  the  wall  AC  and  sluice  BC. 

Draw  BD,  CE  perpendicular  to  AC,  making  BD  to  CE  as  AB 

E  to  AC,  and  join  DE.     For  since  the  pressure  at  any  point  of  a 


fluid  at  rest  is  proportional  to  its  depth,  it  is  evident  that  BD  and  CE  represent  the 
pressures  at  B  and  C  respectively,  and  that  a  line  drawn  from  any  point  in  BC,  per- 
pendicular to  BC  and  terminated  by  DE,  will  similarly  represent  the  pressure  at  that 
point.  The  resultant  of  all  these  parallel  pressures  must  therefore  pass  through  the 
centre  of  gravity  of  the  figure  BCDE,  and  the  same  reasoning  will  evidently  apply  to 
any  other  section  of  the  sluice  made  by  a  vertical  plane  perpendicular  to  the  surface  of 
the  wall.  Hence  if  we  find  the  centre  of  gravity  G  of  the  figure  BCDE,  and  through 
G  draw  GF  perpendicular  to  AC,  F  is  the  point  where  the  axis  of  the  valve  meets  the 
section  AC. 

50.  Since  the  weight  of  a  cubic  foot,  or  1728  cubic  inches,  of  gold  is  10  cwt.  95  lbs., 

1215  4         1215 

or  1215  lbs.,  that  of  56  cubic  inches  must  be ——-lbs.  Avoirdupois,  or— ——  x  7000  grs. 

oo  5o 

Troy.  Hence,  as  each  leaf  covering  an  area  of  56  square  inches  weighs  one  grain,  the 
number  of  leaves  forming  an  inch  in  thickness  is 

1215  315  X  7000 

— - -  x  7000  S3 £- ==  275625. 


QUESTIONS   FOR   SOLUTION. 

53.  Inscribe  in  a  given  circle  a  rectangle  equal  to  a  given  rectilineal  figure,  pointing 
out  the  limits  within  which  the  problem  is  possible. 

54.  Find  the  values  of  x,  y,  and  z,  which  satisfy  the  following  equations : 

2  (*•    +  Xy  +  y%  —  fl2)   +   ^3  (*«  —  */*)  —  0, 

2  (.r2  —  xz  +  z*  —  b2)  +  |/3  (*2  —  *2)  s=  0, 

2/3__  C3    _{_    3    (^2   __  c    3)  =  0. 

55.  A,  B,  and  C,  are  three  villages.  The  road  from  A  to  B  is  level,  and  C  is  on  a 
hill  above  A  and  B.  The  distances  AB,  BC,  and  CA,  are  respectively  24,  14.4,  and 
28 .  8  miles.  P  walks  up  hill  ^th  slower,  and  down  hill  J-rd  faster  than  when  the  road  is 
level.  Q,  walks  up  hill  -^th  slower,  and  down  hill  -|th  faster  than  when  the  road  is  level. 
P  travels  round  in  the  direction  ACB  in  30  minutes  less  than  Q,  requires  to  go  round  in 
the  opposite  direction.  Q,  travels  round  in  the  direction  ACB  in  Ih.  48m.  more  than 
P  takes  to  make  the  circuit  in  the  opposite  direction  :  find  the  rates  of  each  upon  a  level 
road.  Also,  supposing  them  both  to  start  from  A  in  opposite  directions,  find  their  points 
of  meeting.— (S.  John's  Coll.,  1850.) 

56.  If  any  fraction,  the  denominator  of  which  is  expressed  in  the  common  notation 

by  the  form  < a  a  a to  any  given  number  of  repetitions,  (a  being  either  of  the 

digits  except  3,  6,  or  9,)  be  reduced  to  a  circulating  decimal,  prove  that  the  sum  of  the 
digits  expressing  the  recurring  period  will  be  a  multiple  of  9. 

57.  Some  ladies  and  gentlemen  went  on  an  excursion  and  spent  £9.  If  all  had 
shared  this  expense  equally,  each  lady  would  have  paid  as  much  again,  and  each  gentle- 
man 6s.  3d.  less.  Given  that  the  number  of  the  ladies  exceeded  that  of  the  gentlemen  by 
two,  how  many  individuals  went  on  the  excursion,  and  what  sum  did  each  contribute 
towards  defraying  the  expenses  ? 
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3,  97 — Water-Test.  W.  J. — Professor  Forchhammer  re- 
commends the  hypermanganate  of  potash  or  soda  as  the 
best  test  for  organic  matters  in  water. 

193 — Zanzaleens.  F.  M.— The  Zanzaleens  were  so 
called  from  their  having  arisen  under  Zanzale  in  535. 
The  only  peculiarity  of  their  opinions  was,  their  notion 
that  baptism  with  water  was  inefficacious,  and  that  the 
baptism  with  tire  was  necessary  to  salvation.  They  used 
a  red-hot  iron. 

299— Brain  in  different  Races.— W.  W.  T.— The  follow- 
ing are  the  results  of  the  internal  measurements  of  C23 
human  crania,  showing  the  relative  sizes  of  the  brains  In 
various  races  and  families  of  men.  The  Teutonic,  or  Anglo- 
Saxon  race,  have  the  largest ;  and  the  ancient  Peruvians 
and  Australians  the  smallest.  The  barbarous  tribes  of 
America  have  a  larger  brain  than  the  semi-civilized  Peru- 
vians and  Mexicans.  The  ancient  Egyptians  have  the 
smallest  brain  of  any  Caucasian  nation,  except  the 
Hindoos. 

SOO— Snowballs.  A.  S.  B.— Ice  has  the  property  of 
solidifying  water  which  is  in  contact  with  it;  for  example, 
two  pieces  of  moist  ice  will  consolidate  into  one  mass. 
Hence  it  is  that  damp  or  thawing  snow  will  become  com- 
pacted into  a  ball;  while  dry,  hard,  frozen  snow,  cannot  be 
brought  to  adhere  in  a  similar  manner.  It  has  been  hence 
inferred  by  Mr.  Faraday  that  water  must  possess  the  pro- 
perty of  freezing  when  placed  between  two  sets  of  icy 
particles  though  it  will  not  be  affected  by  a  single  set  of 
particles. 

201— Complementary  Colours.  M.  M.—  The  combi- 
bination  of  two  complementary  colours  produces  white.  If 
two  glasses  of  equal  intensity  of  colour— one  red,  and  the 
other  green— be  interposed  simultaneously  between  the 
eyes  and  the  source  of  light,  the  tints  entirely  disappear. 
(See  Philosophical  Magazine,  No.  244.)  Coloured  liquors 
may  be  used,  moreover,  in  a  striking  manner,  to  illustrate 
the  same  principle,  for  if  perfectly  pure  solutions  of  nickel 
and  cobalt,  of  equal  intensity  of  colour,  be  mixed  together, 
the  mixed  liquid  is  colourless. 

202— Polarisation  and  Crystallization.  R.  S.— Crystal- 
line forms  appear  to  bear  some  relation  to  the  polarization 
of  light.  (See  Annates  de  Chimie,  1848,  sec.  3,  torn.  24,  p.  442.) 
M.  Pasteur,  in  examining  the  salts  of  paratartaric  acid, 
noticed  two  sets  of  oppositely  hemihedral  crystals,  and  on 
making  separate  solutions  of  these  crystals,  he  found  that 
the  solution  of  one  class  rotated  the  plane  of  polarization 
to  the  right,  while  the  other  rotated  it  to  the  left;  a  mix- 
ture in  proper  proportion  of  the  two  solutions  produced 
no  effect  on  the  plane  of  polarization.  The  chemical  con- 
stitution of  the  three  solutions  is  identical. 

203—  Singing.  J.  J.  P.— We  can  most  unhesitatingly 
recommend  the  method  of  teaching  singing,  adapted  for 
Sunday  schools  and  congregations  by  the  Rev.  J. 
Curwen.  It  is  called  the  "  Tonic  sol-fa  method."  The 
publications  on  the  subject  may  be  purchased  for  a  few 
shillings,  from  Ward  &  Co.,  Paternoster  Row.  We 
have  had  aural  demonstrations  of  its  success,  and  have 
much  pleasure  in  earnestly  calling  the  attention  of 
parents  and  Sunday-school  teachers  to  the  method.  Mr. 
Curwen  will  gladly  respond  to  inquiries  upon  the  subject, 
addressed  to  his  publishers  as  above. 

%Q4t—Wind-guage.  H.  B.— By  the  anemometer,  men- 
tioned at  the  meeting  of  the  British  Association,  in  1850, 
on  a  self-acting  register  is  described  the  length  of  the  cur- 
rent of  air,  its  direction,  and  the  time  occupied  by  the  air- 
current  in  passing  any  given  station.  A  sheet  of  plain 
paper  is  placed  in  the  instrument,  and  is  moved  forward 
under  a  registering  pencil  by  rotating  hemispherical  fans, 
at  the  rate  of  one  inch  for  every  ten  miles  of  air  which 
passes;  the  pencil,  meanwhile,  has  a  lateral  movement 
given  to  it  by  the  vane,  recording  the  point  from  which  the 
wind  blows ;  and  lastly,  a  clock  hammer  descending  every 
hour,  strikes  its  mark  on  the  margin  of  the  paper  to  express 
the  time. 

205—^^"  et  ™on  Droit.  W.  H.— This  motto  on  the 
royal  arms  was  first  assumed  by  Richard  I.,  to  intimate 
that  he  did  not  hold  his  empire  in  vassalage  to  any  mortal. 
It  was  afterwards  taken  up  by  Edward  III.,  and  was  con- 
tinued without  interruption  to  the  time  of  William  III., 
who  used  the  motto  Je  maintiendray,  though  the  former 
was  retained  on  the  great  seal.  Afterwards,  Queen  Anne 
used  the  motto,  Semper  eadem,  which  had  been  before 
used  by  Queen  Elizabeth.  Since  the  reign  of  Queen 
Anne,  however,  Dieu  et  rami  droit,— God  and  my  right, 
has  been  the  royal  motto;  although  the  House  of  Hanover 
never  claimed  or  pretended  to  hold  the  crown  jure  divino, 
as  Richard  and  the  Stuarts  did. 

206  —  Working  Men's  Association.  J.  J.  P. — In  these 
institutions  the  principal  feature  is  the  manner  of  govern- 
ment.   Authority  is  denied  to  all,  except  those  who  re- 


ceive weekly  wages.  Wisely  the  working  men  are  learn- 
ing to  eschew  patronage,  and  rely  upon  themselves.  We 
lately  visited  the  association  at  Carlisle,  recently  noticed 
in  Household  Words,  and  found  it  in  a  highly  flourishing 
condition.  A  similar  institution  exists  in  Kendal.  In- 
formation, with  reference  to  these  societies,  may  be  ob- 
tained by  enclosing  sufficient  stamps  to  pay  for  and  pre- 
pay a  copy  of  rules,  by  post  in  return,  to  Mr.  O'Neil, 
Secretary  of  the  Working  Man's  Association,  John  Street, 
Botchergate,  Carlisle;  or  to  Thomas  Winn  Holme,  Esq., 
Kendal. 

207 — Mesmerism,  Animal  Magnetism,  Electro-biology, 
$-c.  Legion. — All  the  phenomena  which  have  been  ex- 
hibited under  these  various  names  can  be  satisfactorily 
explained  by  Dr.  Braid's  theory  of  Mental  Concentra- 
tion, Nervous  Sleep,  tyc.  We  refer  our  pupils  to  his 
lecture  recently  delivered  in  the  Royal  Institution,  in 
Manchester,  and  published  in  the  Monthly  Journal  of 
Medical  Science  for  June,  1851.  It  has  been  republished 
in  the  form  of  a  pamphlet,  (by  John  Churchill,  London,) 
to  which,  moreover,  is  added  an  Appendix,  containing 
some  very  valuable,  because  philosophical,  observations 
on  the  experiments  and  theories  of  Professors  Reichen- 
bach,  Gregory,  and  Miss  Martineau.  Those  who  wish  to 
understand  Dr.  Braid's  views  will  find  them  in  his  work, 
The  Power  of  the  Mind  over  the  Body. 

208— Flute  Playing.  H.  B.  W.,  &  J.  S.-We  have 
already  given  our  opinions  upon  the  study  of  music.  The 
case  of  Goldsmith,  which  our  correspondents  quote  in 
favour  of  the  argument — that  mediocrity  in  flute  playing 
may  afford  pleasure  to  listeners — is  rather  infelicitous,  for 
the  poet  thus  speaks  of  his  accomplishment: — "But  in 
truth,  I  must  own,  whenever  1  attempted  to  entertain 
persons  of  a  higher  rank  [than  labouring  peasants],  they 
always  thought  my  performance  odious,  and  never  made  me 
any  return  for  my  endeavours  to  please  them."  We  re- 
peat, that  the  flute  requires  for  its  mastery  an  amount  of 
time  which  few  can  afford,  and  of  perseverance  which 
fewer  possess.  We  "  too-too"  a  little  ourselves,  but  we 
never  do  so  without  thinking  of  the  sound  as  a  melancholy 
wailing  over  lost  time  that  can  never  be  compensated  for. 
The  same  amount  of  perseverance  bestowed  upon  the  piano 
and  organ,  if  given  to  the  study  of  the  flute,  would  afford 
far  more  pleasure  to  the  student  and  his  friends. 

2Q9— Solid  Eye-piece.  H.  H.  F.— The  eye-pieces  in 
the  Great  Exhibition,  to  which  our  correspondent  refers, 
were  the  invention  of  the  Rev.  J.  B.  Reade,  of  Stone 
Vicarage,  near  Aylesbury,  who  was  also  the  inventor  of 
"Lines'  inks,"  &c.  The  object  of  the  solid  eye-piece  is 
to  get  rid  of  the  two  well-known  defects  of  the  common 
negative  eye-piece,  viz.,  a  play  of  false  light  and  the  for- 
mation of  a  false  image.  This  was  done  in  the  first  instance 
by  filling  the  eye-piece  with  water.  This  causes  the  ray 
of  light  to  pass  to  the  eye  without  suffering  any  inner 
reflections  from  the  surfaces  of  the  lenses  of  the  eye-piece, 
and  also  makes  the  eye-piece  positive  instead  of  negative  ; 
while  the  magnifying  power  remains  nearly  the  same,  the 
magnitude  and  flatness  of  the  field  are  preserved,  and  the 
achromatism  is  not  disturbed.  It  is,  however,  desirable 
to  make  the  inner  surface  of  the  lens  a  little  convex,  as  the 
ray  now  passes  out  of  glass  into  water,  and  not  into  air. 
To  avoid  the  trouble  arising  from  the  use  of  water,  Mr. 
Reade  substitutes  glass  or  rock-crystal  for  the  water,  and 
cements  the  surfaces  with  Canada  balsam,  giving  the  inner 
surfaces  of  the  eye  and  field  lens  a  diminished  radius  of 
curvature.  An  eye- hole  is  desirable,  and  for  large  object- 
glasses  indispensable. 

210— Malthus.  C.  B.— Adam  Smith's  remark,  that 
"  the  demand  for  men,  like  that  for  any  other  commodity, 
necessarily  regulates  the  production  of  men,  &c."  seems 
to  have  suggested  to  Mr.  Malthus  the  subject  of  his  cele- 
brated Essay,  published  in  1798.  In  this  he  assumed,  that 
the  population  increased  at  the  rate  of  a  doubling  every 
twenty-five  years,  while  the  production  of  food  increased 
at  a  much  slower  rate,  so  that  in  time  there  would  not 
be  sufficient  whereupon  for  man  to  subsist,  unless  some 
check  was  put  upon  the  increase  of  the  population  by 
mortality  or  prevention.  The  practical  inference  derivable 
from  his  doctrine  was,  that  where  the  preventive  moral 
check  failed  to  operate,  that  the  positive  check  or  diminu- 
tion of  population  by  mortality,  should  be  allowed  to 
operate.  "  A  human  being  who  had  come  into  existence, 
undemanded  by  the  state  of  the  funds  for  subsistence,  was 
to  be  told,  that  the  places  at  Nature's  table  were  all 
occupied,  and  there  was  no  cover  for  him."  The  doc- 
trines of  Mr.  Malthus  were  opposed  by  many  able 
writers,  after  several  years  of  almost  undisputed  sway. 
His  opponents  pointed  out,  that  the  premises  upon  which 
he  had  founded  his  arguments  were  not  true  in  fact,  and 
that  the  little  truth  which  his  arguments  contained  was 
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applicable  only  to  men  limited  to  a  particular  region,  and 
having  no  means  of  exchange  of  commodities  with  other 
localities,  or  opportunities  of  emigration.  It  was  shown, 
moreover,  that  there  were  many  laws  regulating  popula- 
tion, of  which  the  essayist  had  not  taken  notice,  and  that 
there  existed  many  authenticated  facts  with  reference  to 
the  subject  totally  opposed  to  Mr.  Malthus's  conclusions. 

22,1— Talmud.  F.  J.— The  Talmud  is  a  collection  of 
Jewish  traditions  which  have  been  orally  preserved.  It 
comprises  the  Mishna,  which  is  the  text,  and  Gemara,  the 
commentary.  The  whole  forms  a  complete  system  of  the 
learning,  ceremonies,  civil  and  canon  laws  of  the  Jews- 
treating,  indeed,  on  all  subjects,  even  gardening,  manual 
arts,  &c.  The  Jews  consider  that  these  traditions  are  all 
of  divine  origin.  In  the  early  ages,  the  Jews  state  that  the 
commentaries  upon  the  law  were  delivered  viva  voce ;  but 
that  on  the  fortieth  year  of  the  flight  from  Egypt,  the 
memory  of  the  people  became  treacherous,  and  Moses  was 
obliged  to  repeat  the  whole  of  the  oral  law.  It  appears  that 
the  Talmud,  in  its  present  form,  was  compiled  by  Jewish 
doctors,  long  after  the  Christian  era.  Properly  speaking, 
there  are  two  Talmuds— the  Jerusalem  and  the  Babylonian ; 
the  last  is  the  most  bulky,  and  is  held  in  the  highest  esti- 
mation. In  the  Mishna,  the  subjects  are  arranged  under 
six  general  heads,  called  orders  or  classes.  Each  "  order  " 
is  formed  of  "treatises,"  and  these  latter  are  divided  into 
•'chapters,"  and  each  "chapter"  into  "  mishnas,"  or 
aphorisms.  In  the  first  part  is  discussed  what  relates  to 
seeds,  &c. ;  in  the  second,  feasts ;  in  the  third,  women; 
in  the  fourth,  damages,  things  found,  rents,  sales,  oaths, 
arrests,  idolatry,  and  a  list  of  the  traditors ;  in  the  fifth, 
sacrifices,  &c. ;  in  the  sixth,  purifications,  domestic  ar- 
rangements, baths,  &c.  In  the  Gemara  we  find  the  opinions 
of  learned  men  on  the  traditions  contained  in  the  Mishna; 
and  there  are  many  admirable  things  in  this  vast  repository, 
though  much  of  it" would  be  generally  considered  by  Chris- 
tians to  be  absurd.  The  celebrated  Maimonides  is  among 
the  writers  in  the  Gemara. 

2 1 2— Sav inys  Banks.  A.  W.  —  The  first  Savings 
Bank  is  stated  to  have  been  begun  in  Philadelphia,  in 
1816,  since  which  time  they  have  been  established  in 
England,  France,  and  other  countries.  The  various  laws 
referring  to  these  institutions  were  consolidated  in  one 
statute  in  the  reign  of  George  IV.,  and  additional  ad- 
vantages given  to  them  by  a  subsequent  act  in  the  reign 
of  William  IV.,  in  the  year  1833.  Under  these  acts, 
the  money  paid  into  these  "banks  is  required  to  be  trans- 
ferred into  the  Bank  of  England  on  account  of  the  Go- 
vernment, thus  making  the  nation  security  to  the  depositors 
for  funds  so  lodged.  Unfortunately,  however,  the  depo- 
sitors had  no  means  of  ascertaining  whether  their  funds 
were  so  deposited,  and  when  the  defalcations  were  dis- 
covered a  few  years  ago,  the  Government  were  not  re- 
sponsible, because  the  funds  which  had  been  abstracted 
had  never  been  transferred  to  the  Bank  of  England  by  the 
dishonest  managers.  The  difficulty  of  ascertaining  at  any 
time  how  much  money  has  been  paid  into  the  Savings 
Bank  by  the  depositors,  without  calling  in  the  whole  of 
their  books,  appears  in  some  instances  to  have  been  the 
screen  for  dishonesty.  It  was  moreover  discovered,  that 
the  gentlemen  whose  names  were  advertised  as  directors 
of  the  Bank,  had  no  pecuniary  responsibility.  These  cir- 
cumstances have  considerably  diminished  the  confidence 
of  the  industrious  classes  in  Savings  Banks  generally. 
The  interest  given  by  the  Government  for  the  sums 
deposited  is  21.  5-s.  per  cent,  per  annum,  whatever  may 
be  the  fluctuations  in  the  funds;  and  the  depositors 
receive  interest  at  the  rate  of  21.  17s.  9£d.  per  annum. 
Deposits  of  from  one  shilling  to  301.  may  be  received 
by  these  banks,  but  no  individual  is  allowed  to  lodge  more 
than  30/.  in  one  year,  or  than  1501.  on  the  whole.  Charitable 
and  Friendly  Societies,  however,  have  further  privileges. 
Many  millions  of  money  are  lodged  in  the  English  Savings 
Banks,  though  a  considerable  proportion  of  the  funds  of 
the  working  classes  is  now  invested  in  Building  Societies 
and  Freehold  Land  Companies. 

2 1 3— Coroner's  Inquest.  E.  M.— The  origin  of  the  office 
of  coroner  appears  to  be  doubtful;  but  there  can  be  no 
doubt  that  it  is  of  very  high  antiquity.  In  one  of  the  most 
ancient  treatises  on  common  law  {Mirror,  c.  i.  s.  3,)  the 
coroners  of  counties  are  described  as  being  appointed,  to- 
gether with  the  sheriffs,  to  keep  the  peace  of  the  locality 
when  the  earls  gave  up  their  wardship.  In  the  reign  of 
Edward  the  First  the  coroners  were  required  to  be 
knights,  and  in  that  of  Edward  the  Third,  we  find  it 
enacted,  that  the  coroner  was  to  be  elected  "  of  the  most 
meet  and  most  lawful  men  of  the  county,"  and  that  "  he 
shall  not  be  chosen  unless  he  have  land  in  fee  sufficient  in 
the  county  whereof  he  may  answer  to  all  manner  of  people." 
Ho  property  qualification  is  now  required.     There  are 


usually,  we  believe,  four  coroners  in  each  county,  but  the 
number  varies  with  usage.  In  Piatt's  Manners  and 
Customs,  now  lying  before  us,  we  find  the  following: — 
"  Origin  of  the  Coroner's  Ixquest.— A  gentlewoman 
of  London  having  buried  six  husbands,  found  a  gentleman 
hardy  enough  to  make  her  a  wife  once  more.  For  several 
months  their  happiness  was  mutual.  Her  former  hus- 
bands, she  said,  had  disgusted  her  by  their  sottishness 
and  infidelity.  With  the  view  of  knowing  the  character  of 
his  mate,  the  gentleman  began  frequently  to  absent  him- 
self, and  to  return  at  late  hours,  and  when  he  did  return,  to 
appear  as  if  intoxicated.  At  first,  reproaches,  but  after- 
wards, menaces,  were  the  consequence  of  this  conduct. 
One  evening,  when  she  imagined  him  to  be  dead  drunk, 
she  unsewed  a  leaden  weight  from  one  of  the  sleeves  of 
her  gown,  and  having  melted  it,  she  approached  her 
husband,  who  pretended  to  he  still  sound  asleep,  in  order 
to  put  it  into  his  ear  with  a  pipe.  Convinced  of  her  wicked- 
ness, the  gentleman  started  up,  seized  her,  conducted  her 
before  a  magistrate,  by  whom  she  was  sent  to  prison.  The 
bodies  of  her  six  previous  husbands  were  dug  up,  and  as 
marks  of  violence  were  still  discernible  upon  each  of  them, 
the  proof  was  so  strong  upon  her  trial,  that  she  was  con- 
demned and  executed.  To  this  circumstance  is  England 
indebted  for  that  useful  regulation,  by  which  no  corpse 
can  be  interred  in  the  kingdom  without  a  legal  inspection." 
No  authority  is  given  by  Mr.  Piatt  for  this  curious  anecdote, 
which  has  no  force  of  internal  evidence  for  its  truthfulness. 
214— Christmas  Festivities.  J.  H.  H.— The  custom  of 
the  Christmas  tree  to  which  our  correspondent  alludes,  is 
derived  from  the  German,  but  is,  we  are  glad  to  observe, 
becoming  jnore  common  in  this  country.  As  the  Tutor 
has  quite  as  much  pleasure  in  the  education  of  the  heart  as 
of  the  head,  he  gladly  devotes  a  portion  of  his  space  to  a 
description  of  the  custom  which  is  affectionately  celebrated 
by  our  "cousins-German."  Some  charming  allusions  to  il 
will  be  found  in  Jean  Paul  Richter's  Autobiography. 
The  following  is  a  quotation  from  The  Friend,  a  publication 
edited  by  S.  J.  Coleridge.  Writing  from  Ratzebay,  he  says  : 
— "  There  is  a  Christmas  custom  here  which  pleased  and 
interested  me.  The  children  make  little  presents  to  their 
parents,  and  to  each  other;  and  the  parents  to  each  of  the 
children.  For  three  or  four  months  before  Christmas,  the 
girls  are  all  busy,  and  the  boys  save  their  pocket-money, 
to  make  or  purchase  these  presents.  What  the  present  is 
to  be,  is  cautiously  kept  secret,  and  the  girls  have  a  world 
of  contrivances  to  conceal  it— such  as  working  when  they 
are  out  on  visits,  and  the  others  are  not  with  them ;  getting 
up  in  the  morning  before  daylight,  &c.  Then  on  the  even- 
ing before  Christmas  day,  one  of  the  parlors  is  lighted  up 
by  the  children,  into  which  the  parents  must  not  go  :  a  great 
yew  bough  is  fastened  on  the  table  at  a  little  distance  from  the 
wall  ;  a  multitude  of  tapers  are  fastened  in  the  bough,  but 
not  so  as  to  burn  it,  and  coloured  paper  and  other  orna- 
ments hang  from  the  twigs.  Under  this  bough  the  chil- 
dren lay  out,  in  great  order,  the  presents  they  mean  for 
their  parents,  still  concealing  in  their  pockets  the  presents 
they  intend  for  each  other.  Then  the  parents  are  intro- 
duced, and  each  child  presents  his  little  gift.  Then  they 
bring  out  the  rest  one  by  one  from  their  pockets,  and  pre- 
sent them  with  kisses  and  embraces.  Where  I  witnessed 
the  scene,  there  were  eight  or  nine  children,  and  the 
eldest  daughter  and  the  mother  wept  aloud  for  joy  and 
tenderness;  and  the  tears  ran  down  the  face  of  the  father, 
and  he  clasped  all  his  children  so  tight  to  his  breast,  it 
seemed  as  if  he  did  it  to  stifle  the  sob  that  was  rising 
within  him.  I  was  very  much  affected.  The  shadow  of 
the  bough  and  its  appendages  upon  the  wall,  and  arching 
over  on  the  ceiling,  made  a  pretty  picture ;  and  then  the 
raptures  of  the  very  little  ones,  when  at  last  the  twigs  and 
their  needles  began  to  take  fire  and  snap  (as  the  tapers 
burned  down)— oh,  it  was  a  delight  to  them!  On  the 
next  day,  in  the  great  parlor,  the  parents  laid  out  on  the 
table  the  presents  for  the  children  :  a  scene  of  more  sober 
joy  succeeds,  as  on  this  day,  after  an  old  custom,  the 
mother  says  privately  to  each  of  her  daughters,  and  the 
father  to  his  sons,  that  which  he  has  observed  most  praise- 
worthy, and  that  which  was  most  faulty  in  their  conduct. 
Formerly,  and  still  in  all  the  smaller  towns  and  villages 
throughout  north  Germany,  these  presents  were  sent  by  all 
the  parents  to  some  one  fellow,  who,  in  high  buskins,  a 
white  robe,  a  mask,  and  an  enormous  flaxen  wig,  personates 
Knecht  Rupert,  that  is,  the  servant  Rupert.  On  Christmas- 
night  he  goes  round  to  every  house,  and  says  that  'Jesus 
Christ,  his  master,  sent  him  thither.'  The  parents  and 
children  receive  him  with  great  pomp  of  reverence,  while 
the  little  ones  are  most  terribly  frightened.  He  then 
inquires  for  the  children,  and  according  to  the  character 
which  he  hears  of  them  from  the  parent,  he  gives  them  the 
intended  presents,  as  if  they  came  out  of  heaven." 
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CHAPTER  XL 

AMERICA. 

569.  The  two  land-masses  of  North  and 
South  America  are  so  slightly  connected, 
either  physically  or  politically,  that  it  will  be 
more  convenient  to  consider  them  as  two  dis- 
tinct continents. 

570.  They  present  however,  points  of  resem- 
blance in  the  following  particulars.  The 
western  coast  in  both  is  the  axis  of  greatest 
elevation,  and  is,  throughout,  a  great  line  of 
volcanic  action  from  the  Aleutian  isles  to 
Terra  del  Fuego.  This  volcanic  action  has  its 
highest  intensity  in  the  Aleutian  Archipelago, 
Central  America,  New  Granada  and  Ecuador, 
Peru,  and  Chile.  Both  continents  also  extend 
(though  in  inverse  order)  from  the  cold  Polar 
regions  to  the  warmth  and  beauty  of  the  tropics, 

571.  The  following  data  afford  the  means 
of  comparison  between  the  two  in  some  of  the 
most  important  characters : — 
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572.  North   America  is  an  irregular  trapezoid,    of  which  the   whole  western 
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side,  and  the  middle  of  the  eastern  coast,  are  bordered  by  ranges  of  mountains ;  the 
interior  presenting,  in  the  north,  a  wide  plain  much  resembling  that  of  Siberia,  and 
in  the  centre  and  south,  the  noble  basin  of  the  Mississippi  river.  The  mountain  system, 
on  the  west  coast,  comprises  two  parallel  chains,  and  between  them  some  high  land 
partly  desert. 

573.  Hence  there  are  three  great  ranges  of  mountains  in  North  America  : — 
(1.)— The  Western  Coast  mountains,  ranging  from  5,000  feet  in  the  north,  to  8,000  in  the 

south. 

(2.)— The  Rocky  mountains,  lying  inland  of,  and  parallel  to  the  last.  Height  from  2,000  feet 
in  the  extreme  north,  to  8,000  feet  in  Mexico.  This  range  is  connected  by  the  high  land  and  plateaus 
in  Guatimala,  and  the  isthmus  of  Panama,  with  the  Andes  of  South  America. 

(3.)— The  Alleghany,  or  Appalachian  mountain*,  in  the  middle  of  the  ej»t  coast.  Height 
about  3,000  feet. 

574.  The  drainage  of  this  area  foims  three  systems  : — 

(1.)— That  of  the  Arctic  Ocean,  comprising  the  Mackenzie  ffiver,  falling  into  the  ocean,  and 
the  Churchill  and  Nelson,  into  Hudson's  Bay. 

(2.)— That  of  the  Pacific  includes  the  Fraser,  Oregon  or  Columbia,  "Sacramento,  and 
Colorado. 

(3.)— That  of  the  Atlantic,  comprising  the  St.  Lawrence,  which  falls  into  the  Atlantic  through 
the  Gulf  of  St.  Lawrence;  and  the  Mississippi  (the  largest  river  in  the  world),  falling  into  the  Gulf 
of  Mexico. 

575.  The  cold  of  the  northern  regions,  and  the  desert  character  of  much  of  the  western  district 
between  the  Rocky  mountains  and  the  Pacific,  render  the  rivers  of  the  first  and  second  -systems  but 
little  available  for  commerce.  The  third,  or  Eastern  system,  by  the  greater  fertility  of  the  land  drained, 
the  fine  climate,  and  the  proximity  of  this  part  to  Europe,  has  become  the  highway  for  nearly  all 
the  trade  of  the  continent. 

576.  The  Mississippi  arises  by  numerous  affluents  flowing  through  the  fertile  Prairies,  or 
Savannahs.  The  St.  Lawrence  has  its  origin  in  one  of  a  cluster  of  immense  lakes,  named  respectively, 
Ontario,  Erie,  Huron,  Michigan,  and  Superior.  These  lakes  cover  an  area  of  nearly  130,000 
square  miles.  Artificial  channels  have  been  already  cut,  or  are  in  progress,  to  complete  the  navigable 
communication  between  them  and  the  sea,  which  is  naturally  impeded  by  the  bills  of  Niagara 
between  Erie  and  Ontario.  They  will  thus  be  made  the  seat  of  an  inland  navigation  unparalleled  in 
the  world.  A  series  of  large  lakes,  named  Winnipeg,  Athabasca,  Great  "Slave  Lake,  and  Great  Bear 
Lake,  extend  in  a  north-westerly  direction  from  Lake  Superior  to  the  Arctic  ©oean.  They  do  not 
however  form  a  connected  chain. 

577.  North  America  has  every  variety  of  climate,  from  the  most  intense  cold  of  the  Arctic  regions 
in  the  north,  to  a  tropical  heat  in  the  south.  Generally  speaking,  however,  the  great  extent  of 
unbroken  and  permanently  frozen  land  in  the  north,  renders  the  climate  of  the  Northern  Continent 
much  colder  than  that  of  other  countries  in  corresponding  latitudes.  Thus,  the  southern  extremity 
of  Lake  Michigan,  in  the  same  latitude  as  Central  Spain  (319,  322),  and  Italy  (347),  has  a  climate 
not  warmer,  on  the  average  of  the  whole  year,  than  Ireland,  which  is  15°  farther  north.  The  heat 
in  summer  is  more  than  balanced  by  the  great  severity  of  the  cold  m  winter. 

578.  Through  the  general  extent  of  the  continent,  the  rains  are  moderate;  but  on  the  shores  of 
the  Gulf  of  Mexico,  the  yearly  fall  of  rain  is  very  great,  being  scarcely  if  at  all  inferior  to  that  which 
occurs  in  the  wettest  parts  of  Africa.  Immediately  inland  from  this  wet  region  is  a  considerable  tract 
in  the  interior  of  Mexico,  where  rain  never  falls.  The  heated  air  from  the  high  lands  completely 
absorbs  the  small  portion  of  moisture  which  remains  in  the  wind,  after  meeting  with  the  obstruc- 
tion of  the  coast,  and  of  the  steep  sides  of  the  lofty  plateau  in  the  interior  (54). 

579.  North  America  turns  its  broadest  part  to  the  Polar  region,  and  hence  it  is,  on  the  whole,  a 
temperate  continent.  South  America  presents  its  widest  part  to  the  equator,  and  is  consequently  a 
hot  continent.  In  North  America,  the  natural  capabilities,  (a  soil  very  fertile,  but  encumbered 
with  wood,  and  a  fine  coast  line  only  yielding  its  benefits  to  bold  and  enterprising  navigators,)  though 
very  great,  were  yet  such  as  to  require  development  by  immediate  and  active  exertion.  In  South 
America,  the  country  produced  almost  spontaneously  various  food  plants,  and  an  abundance  of  wild 
cattle  and  other  animals  ;  so  that  scarcely  any  exertion  of  talentor  ingenuity  was  necessary  to  secure  the 
means  of  living;  while  a  ready  source  of  wealth  offered  itself  in  the  profusion  of  the  precious  metals 
and  of  jewels.  Therefore  in  the  first,  the  early  settlers  were  compelled  to  seek  out  and  improve  the 
latent  advantages;  while  in  the  second,  the  excess  of  productive  power  and  of  wealth  may  Oe  said  to 
Slave  overwhelmed  a  thin  population,  rendering  them  indolent  and  unfit  for  exertion.  The  result  is 
seen  in  the  fact  that  the  United  States  now  hold  a  vastly  higher  position  than  any  of  the  countries  in 
South  America. 

580.  Races  of  men  have  undoubtedly  disappeared  before  the  polished  influence  of  the  white 
man,  even  in  Europe  ;  and  the  same  process  that  is  now  taking  place  in  the  New  World,  is  occurring 
in  other  countries.  It  is  only  of  late  years  that  the  study  of  the  native  races  of  America  has  been 
prosecuted  in  a  manner  likely  to  lead  to  accurate  knowledge  of  facts. 
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581.  The  Political  divisions  of  North  America  are  as  under: — 


Name  of  Division. 


British  North  America 

Russian  America    

Danish  America — Greenland.... 

United  States  

Mexican  Confederation    , 

Central  American  Confederation 

Yucatan    

British  Honduras  

Antilles,  or  West  Indies. 

Hayti 

British  Antilles  

Spanish     do 

French      do 

Dutch        do t 

Danish      do 

Swedish    do 


Area  in  English 
Square  Miles. 

Population. 

3,139,000 

2,400,000 

490,000 

61,000 

620,000 

7,000 

2,090,000 

17,100,000 

1,690,000 

6,650,000 

185,000 

1,900,000 

50,000 

470,000 

20,000 

10,000 

29,000 

1,000,000 

14,000 

900,000 

47,000 

1,410,000 

15,900 

250,000 

70 

24,000 

110 

43,000 

30 

"  7,000 

582.  The  native  American  population  (113)  has  been  displaced  from  a  large  portion  of  the  south- 
east, and  their  place  supplied  by  Europeans,  principally  English,  with  their  descendants.  Even  in  the 
interior,  where  they  still  remain  undisturbed,  their  numbers  are  diminishing  as  civilised  emigrants 
settle  among  them. 

583.  The  whole  of  America  north  of  the  parallel  of  48°,  and  of  the  lakes  Superior,  Huron,  Erie, 
and  Ontario,  belongs  to  Great  Britain,  Russia,  and  Denmark;  excepting  only  a  portion  of  the  Oregon 
territory,  bounded  by  the  Rocky  mountains  on  the  east,  and  extending  as  far  north  as  the  parallel 
of  54°. 

584.  The  Russian  portion  consists  of  the  north-western  extremity,  lying  to  the  westward  of  the 
meridian  of  141°  west  longitude. 

585.  The  whole  of  the  remainder,  comprising  the  country  east  of  the  Rocky  mountains,  the 
district  about  Hudson's  Bay,  Canada,  Labrador,  and  the  island  of  Newfoundland,  together 
•with  the  islands  of  Cape  Breton  and  Prince  Edward,  and  the  districts  of  Nova  Scotia  and  New 
Brunswick,  lying  to  the  south  of  St.  Lawrence,  belongs  to  England. 

586.  This  region  is  generally  fiat,  and  within  the  British  territory,  is  abundantly  watered.  A 
large  portion  of  it  is,  however,  barren  and  unproductive;  for  in  the  north  not  even  trees  will  grow, 
and  grain  can  only  be  brought  to  perfection  in  the  parts  south  of  Hudson's  Bay  (104).  The  northern 
coast  and  Greenland  are  thinly  inhabited  by  Esquimaux,who  are  Mongolians  (110).  The  native  inhabi- 
tants of  the  south  belong  to  the  Red,  or  American  family. 

587.  The  Russians  have  only  a  few  scattered  establishments  in  their  territory,  maintained  for 
the  sake  of  the  fur  trade.  The  Danes  have  established  missionaries  among  the  Esquimaux  in  Green- 
land, and  have  valuable  fishing  stations  along  the  coast.  The  severity  of  the  climate,  subjecting  these 
countries  to  almost  universal  sterility,  bars  all  attempt  at  colonisation. 

588.  In  the  British  portion,  Canada,  New  Brunswick,  and  Nova  Scotia  present  much 
fertile  land,  intermingled  with  vast  forests  of  valuable  timber.  Newfoundland  is  rocky  and' 
barren,  but  has  extremely  rich  fisheries  of  codfish  and  seals.  These  districts,  although  as  yet  but 
thinly  colonised,  export  Grain,  and  supply  large  quantities  of  Timber  and  Fish.  The  trade  in  furs 
and  skins  is  also  very  great.  The  long  and  severe  winter,  by  rendering  food  scarce,  lessens  the  profit 
which  would  otherwise  arise  from  the  breeding  of  cattle.  The  shores  about  the  Gulf  of  St.  Lawrence 
are  deeply  irregular,  and  therefore  well  adapted  for  shipping  trade.  Great  pains  have  been  taken  to 
facilitate  the  internal  communication  by  the  construction  of  good  roads  and  canals ;  and  many  of  the 
manufactures  of  this  district  already  hold  a  respectable  place  among  the  general  products  of  industry. 
In  Nova  Scotia  there  are  extensive  and  most  valuable  beds  of  coal. 

589.  Kingston,  on  Lake  Ontario,  is  the  capital  of  Canada.  Toronto  on  the  same  lake,  Mon- 
treal and  Quebec  on  the  St.  Lawrence,  are  the  chief  towns.  St.  John's  in  Newfoundland,  and  a 
town  of  the  sama  name  in  New  Brunswick,  are  the  chief  places  of  their  respective  governments. 
Halifax  in  Nova  Scotia  is  the  principal  naval  station  of  the  British  in  North  America. 

590.  The  Bermuda  islands,  which  lie  at  a  considerable  distance  from  the  eastern  coast  of 
America,  belong  to  Great  Britain.  They  have  a  fine  climate,  a  perpetual  spring,  mild,  genial,  and 
salubrious  ;  though  during  southerly  winds,  which  are  the  most  prevalent,  the  atmosphere  becomes 
charged  with  humidity.  The  fields  and  trees  are  always  green.  Snow  seldom  falls.  The  rains  are 
few,  though  heavy  while  they  last. 

591.  The  islands  include  a  space  about  twenty  miles  in  length,  and  more  than  six  in  the  greatest 
breadth.  The  surrounding  seas  are  stored  with  various  kinds  of  fish  and  turtle,  and  the  Bermudians 
are  amongst  the  most  dexterous  of  fishermen.    These  islands  form  a  valuable  naval  station. 
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592.  The  United  States  form  a  Confederate  Republic,  closely  resembling  in  its 
principles  that  of  Germany  (232).  The  States,  composing  the  Union,  with  their 
capitals  and  populations,  are  as  under : — 


Name  of  State. 


Northern  States. 

Maine  

Vermont 

New  Hampshire 
Massachusetts    .... 


Connecticut 


Rhode  Island 

Midland  States.    s 


New  York  ... 
New  Jersey... 
Pennsylvania 

Delaware 

Ohio 

Michigan 

Indiana    

Illinois 

Missouri  


Southern  States. 

Maryland 

Virginia  

North  Carolina  ... 
South  Carolina  ... 

Georgia    

Kentucky    

Tennessee   

Arkansas 

Mississippi 

Louisiana    

Alabama 

Florida 

Texas   

Iowa 

Wisconsin    

California    


Capital. 


Area  in  English 
Square  Miles. 


Augusta. 

Montpelier. 

Concord. 

Boston. 

Hartford  and 

Newhaven. 

Newport  and 

Providence. 


Alban)% 

Trenton. 

Harrisbury. 

Dover. 

Columbus. 

Lansing. 

Indianopolis. 

Springfield. 

Jefferson   City 


Annapolis. 
Richmond. 

Ealeigh. 

Columbia. 

Milledgeville. 

Frankfort. 

Nashville. 

Little   Rock. 

Jackson. 

Baton  Rouge. 

Montgomery. 

Tallahasse. 

Austin. 

Iowa. 

Madison. 

St.  Francisco. 


32,583 

10,197 

9.476 

7,484 

4,749 
1,335 


46,004 
8,312 
43.926 
2,120 
39,071 
59,911 
36.951 
51,919 
62,900 


13,823 
63,897 
47,933 
27,963 
61,904 
41,934 
39,941 
24.908 
45,686 
48,145 
45,919 
44.923 
325,017 
199,683 
99,850 
541.536 


Population  in  1S40. 


Total. 


Slaves. 


501,793 
291,948 
284.574 
737,699 

309,978 
103,830 


2,428,921 
373,306 

1,724,063 
78,085 

1,519,497 
212,207 
685,866 
476,183 
383,702 


470,019 

1,239,797 

753,419 

594,398 

691,392 

779,823 

829,210 

97,574 

375,651 

352,411 

590,756 

54,477 

35,162 

43,112 

30,945 

43,712 


17 

5 

4 

67i 

64 

2,605 

3 

3 

331 

58,240 

89,495 

448,987 

245,817 

327,038 

2S0,944 

182.258 

183,059 

19,935 

195,211 

108,452 

253,532 

25,717 

22,410 

16 

11 

4,694 

593.  The  district  of  Columbia,  containing  43,712  inhabitants,  is  not  included  in  the  above,  as 
although  it  contains  Washington,  the  capital,  it  is  not  reckoned  as  a  State.  The  United  States  possess 
the  districts  lying  between  the  Missouri  and  the  Rocky  Mountains,  and  also  the  Oregon  territory, 
between  the  Rocky  Mountains  and  the  Pacific,  from  the  British  boundary  in  the  north  to  the  head  of 
the  Gulf  of  California. 

594.  This  region  is  one  of  the  finest  in  the  world.  The  soil  is  fertile,  the  climate  fine,  and  the 
surface  generally  sufficiently  undulating  to  secure  a  good  drainage,  while  the  affluents  of  the  Missis- 
sippi, and  numerous  smaller  rivers,  intersect  the  country  in  every  direction.  The  eastern  states,  and 
those  on  the  lower  course  of  the  Mississippi,  are  remarkable  for  their  forests,  which  cover  a  large  pro- 
portion of  the  land.  Along  the  upper  course  of  the  Mississippi,  and  its  great  tributary  the  Missouri, 
are  the  Prairies  or  Savannahs,  presenting  vast  surfaces  of  undulating  grass  land,  without  trees  or 
swamps  (Dry  or  Rolling  Prairies);  or  of  pastures,  intermingled  with  shrubs,  grape-vines,  and  bushes, 
and  giving  rise  in  parts  to  springs  of  water  (Bushy  Prairies);  or,  in  some  few  parts,  of  swampy  ground, 
overgrown  with  a  dense  rank  vegetation  (Wet  Prairies).  On  all  these,  immense  herds  of  Bison,  Deer, 
Antelopes,  Wild  Goats,  and  Horses  pasture.  The  Rocky  Mountains  are  however,  bordered  on  the 
east  side  by  a  plain,  nearly  400  miles  wide,  of  desert  and  barren  land  ;  and  the  country  between  these 
mountains  and  the  West  Coast  range  is,  over  a  large  portion,  of  the  same  character.  As  if  to  supply 
the  want  of  vegetable  riches,  the  western  slopes  of  the  west  range  afford  the  well-known  extraordinary 
"  diggings  "  of  gold. 

595.  The  mouth  of  the  Mississippi  forms  an  immense  delta,  arising  from  the  accumulation  of 
mud,  vegetables,  and  trees,  brought  down  by  the  stream.  The  climate  is,  during  part  of  the  year, 
extremely  unhealthy.  The  peninsula  of  Florida  contains  a  great  extent  of  marshy  land.  These 
swamps  are  however  the  best  localities  for  the  cultivation  of  Rice. 
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596.  The  Americans,  noted  as  they  are  for  prompt  perception  and  application  of  opportunities, 
have  not  been  slow  to  turn  the  natural  advantages  of  their  country  to  use.  A  great  length  of  railway 
and  canal  communication,  and  regular  lines  of  steam  vessels  on  the  great  lakes  and  on  all  the  navi- 
gable rivers,  facilitate  internal  traffic.  Coastwise,  their  commerce  is  only  second  to  that  of  England ; 
and  American  ships  are  to  be  found  in  every  known  port.  Of  the  flourishing  condition  of  the  States, 
there  is  no  better  proof  than  the  fact,  that  the  population  rose  by  increase  and  immigration  from 
3,900,000  in  1791,  to  17,070,000  in  1841. 

597.  The  climate  varies  considerably.  In  the  northern  part  of  the  States  it  is  much  colder  than 
in  England;  while  in  Florida,  and  on  the  coast  of  the  Gulf  of  Mexico,  it  is  warmer  than  the  south  of 
Spain. 

598.  The  products  both  vegetable  and  mineral 
and  the  manufactures  of  America,  are  not  less 
numerous  than  those  of  Europe,  and  are  scarcely  less 
important  or  less  excellent.  The  exports  which  are 
best  known  in  European  commerce  are,  however,  the 
Cotton  and  Rice  of  the  coast  states,  from  Carolina 
to  Louisiana;  the  Tobacco  of  Virginia  and  Maryland; 
the  Grain,  Flour,  and  Provisions  from  the  northern  and 
inland  states  ;  Timber,  Pitch,  and  Potash,  from  the 
woody  districts  (594) ;  Skins  and  Tallow  from  the 
Prairie  regions  ;  and  Furs  from  the  cold  country  of 
the  north.  Numerous  articles  of  American  manufac- 
ture are  exported,  and  find  a  ready  market  even  in 
manufacturing  England.  The  exports  have  been  esti- 
mated to  be  of  the  value  of  nearly  £30,000,000 
yearly. 

599.  Washington  (26,000),  on  the  Potomac,  in 
the  district  of  Columbia,  is  the  capital  and  seat  of 
government.  New  York,  with  312,000  inhabitants, 
is  the  centre  of  trade  and  commerce.  Boston  (105,000), 
Philadelphia  (229,000),  Baltimore  (102,000), 
Charleston  (50,000),  New  Orleans  (103,000),  are 
all  great  seats  of  maritime  trade.  Cincinnati 
(100,000),  on  the  Ohio,  is  the  centre  of  the  steam 
navigation  of  that  river  and  the  Mississippi.  Pitts- 
burgh (30,000),  at  the  point  where  the  Alleghany  and 
Monongahela  rivers  join  to  form  the  Ohio,  rivals 
Cincinnati  in  its  docks  and  active  steam  navigation. 
Rochester  (20,000),  on  Lake  Ontario,  and  Buf- 
falo (18,000),  on  Lake  Erie,  are  at  the  entrances  of  the  canal  joining  these  lakes,  and  are  therefore 
great  points  of  conveyance  and  departure  in  the  lake  navigation. 

600.  The  great  stain  upon  the  character  of  the  United  States  is  the  countenance  and  support 
they  continue  to  give  to  the  inhuman  and  unwarrantable  Slave  Trade.  Loudly  as  they  profess  universal 
liberty  as  a  precept,  they  yet  do  not  hesitate  to  condemn  and  deny  it  in  their  practice. 

601.  Mexico  consists  of  a  confederation  of  states,  under  a  republican  form  of 
government,  analogous  to  that  of  the  United  States.  This,  with  a  large  portion  of 
South  America,  formed,  until  1810,  the  most  valuable  foreign  possessions  of  Spain. 
Spain  now,  however,  possesses  only  some  of  the  Antilles,  or  West  Indies. 

602.  A  large  portion  of  the  north-west  of  Mexico  is  a  barren  and  desert  plain  of  sand  and  gravel, 
and  the  centre  is  occupied  by  lofty  plateaus,  of  from  4,000  feet  in  the  north,  to  9,000  feet  in  the  south 
in  elevation.  Upon  these  platforms  rise  numerous  lofty  mountains,  of  which  Orizaba  and  Popoca- 
tepetl exceed  17,000  feet  in  height.  These,  notwithstanding  their  tropical  position,  have  their 
summits  covered  with  perpetual  snow  (77). 

603.  The  central  parts  never  have  any  rain,  but  the  coasts  (and  particularly  the  eastern)  have 
very  wet  climates.  From  this  peculiarity  the  rivers  are  of  quite  insignificant  size,  and  extend  only 
to  short  distances  inland. 

604.  This  country  is  one  of  the  most  intensely  active  volcanic  districts.  There  are  no  less  than 
thirty  volcanoes  now  active  within  it  and  Central  America.  Of  the  gigantic  force  there  in  operation, 
it  will  be  sufficient  evidence  to  state,  that  in  one  night,  in  1759,  the  mountain  Jorullo  rose  from  what 
had  been  a  plain  to  the  height  of  1,700  feet,  the  elevating  action  extending  over  a  surface  of  nearly  eight 
miles  in  diameter.     Many  parts  of  Mexico  have  suffered  severely  and  frequently  from  earthquakes. 

605.  The  vegetable  products,  as  might  be  expected  from  the  climate,  are  very  varied.  The  Aloe 
and  Yucca,  in  the  higher  regions,  and  the  plant  which  produces  Vanilla,  are  peculiarly  Mexican. 
Vegetation  on  the  coasts  is  luxuriant,  comprising  Sugar,  Cotton,  Coffee,  Rice,  Cacao  (chocolate),  and 
other  tropical  plants.  WherG  the  land  is  higher,  but  not  too  dry,  the  grains  and  fruits  of  temperate 
countries  succeed. 
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606.  The  mines  of  Silver  constitute  the  great  wealth  of  Mexico,  and  although  these 
have  suffered  severely  from  the  various  political  disturbances  of  late  years,  they  still 
produce  an  immense  quantity  of  the  metal.  They  were  calculated  to  yield  at  one  time 
not  less  than  £6,000,000  annually. 

607.  Mexico  the  capital,  has  180,000  inhabitants,  and  is  described  as  a  very  beautiful  city. 
Acapulco  (4,000),  on  the  west  coast,  and  Vera  Cruz  (15,000),  on  the  east  coast,  are  the  principal 
ports.     The  latter  is  extremely  unhealthy. 

60S.  This  and  the  adjacent  countries  have  been  recently  explored,  and  found  to  be  peculiarly 
rich  in  the  sculptures  and  other  works  of  art  of  the  early  population;  of  whom  all  traces,  excepting 
these  remains,  have  vanished. 

'"  609.  The  confederat/on  of  Cen- 
tral America  resembles,  in  its 
political  constitution,  the  republic  of 
the  United  States.  On  throwing  off 
the  Spanish  yoke,  these  states  declared 
an  entire  toleration  of  all  religions, 
and  abolished  many  of  the  restrictions 
and  arbitrary  customs  which  had  ope- 
rated to  check  the  rise  and  progress 
of  their  institutions. 

610.  The  interior  presents  a  plateau  of 
not  less  than  4,000  feet  in  elevation,  bor- 
dered by  a  narrow  plain  on  the  Pacific  coast, 
and  by  wider  plains  on  the  coast  of  the 
Caribbean  Sea.  The  rivers  though  nume- 
rous, are,  under  such  circumstances,  of 
small  size.  The  whole  district  is  eminently 
volcanic,  and  suffers  frequently  from  earth- 
quakes. Its  position,  close  to  the  region 
of  greatest  precipitation  (49),  renders  the 
climate  excessively  wet.  This,  with  the 
great  heat,  causes  the  coast-valleys  to  be 
unhealthy,  but  the  higher  districts  in  the 
interior  are  more  temperate  and  more  salu- 
brious. 

611.  This  country,  with  the  northern 
coasts  of  South  America  and  the  Lesser 
Antilles,    are   peculiarly  the   reaion  of  the 

Cacao  or  Chocolate  nut.  It  also  produces  and  exports  Sugar,  Cotton,  Coffee,  Mahogany,  Dye-woods, 
Cochineal,  and  Indigo.  From  the  great  differences  of  elevation,  corresponding  varieties  of  climata 
occur,  and  hence  the  vegetable  productions  are  very  numerous. 

612.  New  Guatimala,  with  a  population  of  20,000,  is  the  capital.  It  was  built  in  1774,  after 
the  destruction  of  Old  Guatimala,  the  former  capital,  by  a  volcanic  eruption  and  earthquake. 

613.  The  peninsula  of  Yucatan  has  only  recently  become  an  independent  state. 
The  country  is  less  mountainous  than  the  adjacent  regions  of  Mexico  and  the  Central 
American  confederation  ;  but  in  climate  and  productions  it  closely  resembles  the  latter. 
This  state,  and  the  adjoining  British  territory  of  Balize,  or  British  Honduras,  form 
the  principal  district,  whence  Mahogany  is  obtained.  The  cutting  and  exportation  of 
this  timber  and  of  Brazil-wood,  Campeachy,  Fustic,  and  other  dye-woods,  constitute  the 
main  object  in  the  maintenance  of  the  British  settlement. 

614.  Merida,  the  capital  of  Yucatan,  is  said  to  contain  only  4,000  inhabitants.  Balize,  the  chief 
town  in  British  Honduras,  contained  about  2,600  inhabitants  in  1836. 

615.  The  Antilles,  or  West  India  islands,  are  generally  divided  into  the  Greater 
Antilles,  comprising  Cuba,  Jamaica,  Hayti,  and  Porto  Rico,  forming  an  east  and  west 
chain  of  islands  ;  and  the  Lesser  Antilles,  far  more  numerous,  extending  from  Porto 
Rico  in  a  curved  series  southward.     The  Bahamas  constitute  a  numerous  group  lyin< 
to  the  north-east  of  the  Greater  Antilles. 

616.  These  islands  are  generally  more  or  less  mountainous,  and,  excepting  Cuba,  present  in  every 
case  strong  indications  of  volcanic  agency.    Indeed  in  the  Lesser  Antilles  there  are  not  less  than  three 
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active  volcanoes.  Earthquakes  are  far  from  uncommon,  and  some  of  the  islands  have  suffered  most 
severelvfrom  them.  The  focus  within  which  the  West  Indian  Tornadoes  or  hurricanes  arise,  extends 
from  a'point  eastward  of  the  Lesser  Antilles,  in  a  north-westerly  direction,  nearly  to  the  coast  of  the 
states  of  Carolina.  But  the  devastation  produced  by  these  winds  extends  over  half  the  Caribbean  Sea, 
the  whole  of  the  Gulf  of  Mexico,  and  along  the  American  coast  as  far  as  the  Gulf  of  St.  Lawrence. 

617.  The  climate  in  all  these  islands  is  extremely  hot,  and  the  rains  during  the  wet  season  are 
surprisingly  heavy.  All  the  tropical  plants  nourish  in  the  highest  state  of  luxuriance  (104),  and  the 
produce  in  Sugar,  Coffee,  Rum,  Cotton,  Spices,  Indigo,  Dye-woods,  &c,  is  exported  to  a  very  large 
extent.  The  Bahamas  are,  owing  to  their  rocky  character  and  barren  soil,  unproductive,  and  con- 
sequently very  thinly  inhabited. 

618.  The  island  of  Hayti,  or  St.  Domingo,  forms  an  independent  negro  state,  the  slaves  having 
revolted  in  1791,  and  at  length  gained  entire  possession  of  the  island  from  its  lormer  owners,  the  French. 
It  became  first  a  republic,  but  is  now  under  the  government  of  a  monarch. 

619.  The  West  India  islands  belong  as  follows  : — 

To  the  English— Jamaica,  Virgin  Gorda,  Tortola,  Anguilla,  St.  Christopher  (St.^  Kitt's), 
Antigua,  Nevis,  Barbuda,  Montserrat,  Dominica,  St.  Lucia,  St.  Vincent,  Barbadoes,  Grenada, 
the  Grenadillas,  Tobago,  Trinidad.   The  Bahamas. 

To  the  Spanish— Cuba  and  Porto  Rico. 

To  the  French — Guadaloupe  and  Martinique. 

To  the  Dutch— St.  Eustace,  St.  Martin,  and  Saba. 

To  the  Danes— St.  Thomas,  Santa  Cruz,  and  St.  John. 

To  the  Swedes— St.  Bartholomew. 

620.  The  Lesser  Antilles,  from  Grenada  to  Martinique,  are  often  termed  Windward  islands, 
and  those  from  Dominica  to  Porto  Rico,  Leeward  islands.  These  names  were  given  by  the  Spanish, 
from  the  positions  of  the  two  groups  in  relation  to  a  ship  sailing  with  the  regular  trade-wind  S8) 
between  Dominica  and  Martinique,  on  the  voyage  from  Spain  to  the  north  coast  of  South  America. 

621.  South  America  appears  at  first,  by  its  solid  outline  and  form,  to  be  closed 
against  access  from  without,  much  as  Africa  is ;  but  a  closer  examination  shows,  that 
its  shores  present  many  gulfs  and  inlets  which,  though  not  of  large  size,  are  well 
adapted  for  the  reception  of  shipping;  so  that  its  proportion  of  coast  line  to  inland 
surface  is  nearly  twice  as  great  as  that  of  Africa  (121)  (568).  It  has  not  a  chain#of 
lakes,  like  the  northern  continent,  but  on  the  other  hand,  its  river  systems  are  immense ; 
and  owing  to  the  greater  elevation  of  the  west  than  the  east  coast,  all  its  great  streams 
open  towards  Europe.  These  circumstances  have,  to  a  great  extent,  lessened  the  im- 
penetrability, which  would  otherwise  have  been  the  result  of  its  great  unbroken  land 
surface. 

621.   The  mountains  of  South  America  form  three  systems  : — 

(1). — The  Andes,  commencing  at  the  Isthmus  of  Panama,  and  following  the  west  coast,  continue 
the  great  mountain  line  of  North  America  down  to  Terra  del  Fuego.  Excepting  at  the  southern  ex- 
tremity, the  average  height  ranges  from  18,000  to  12,000  feet.  The  highest  points  are  Sorata  (25,260)> 
lllimani,  (24,200),  Aconcagua  (23,910),  Sahama  (22,350),  Chimborazo  (21,415). 

(2). — The  mountains  of  Venezuela  and  Guyana  form  the  boundaries  of  the  basin  of  the  Orinoco, 
both  towards  the  northern  coast  and  also  on  the  side  of  the  River  Amazons.  Average  height,  2,000  to 
4,000  feet. 

(3). — The  mountains  of  Brazil  form  several  ramifications,  dividing  the  basin  of  the  Amazons  from 
that  of  the  La  Plata,  and  bordering  the  south-east  coast,  from  the  mouth  of  this  last  river  to  that  of 
the  San  Francisco. 

623.  The  rivers  (excepting  only  the  small  stream  of  the  Magdalena,  which  falls  into  the  Caribbean. 
Sea,)  empty  themselves  into  the  Atlantic.  They  are  the  Orinoco,  the  Amazons  or  Maranon  (only 
second  to  the  Mississippi  in  length),  Tocantins,  Maranhao,  Paranahyba,  San  Francisco,  and  La 
Plata,  formed  by  the  junction  of  the  Parana  and  Uruguay.  The  whole  continent  may  however  be 
regarded  as  forming  three  great  basins,  namely,  those  of  the  Orinoco,  Amazons,  and  La  Plata  ;  the 
other  rivers  being  either  secondary  streams  from  these  basins,  or  (as  the  San  Francisco)  draining  only 
a  small  andcircumscribed  district. 

624.  These  three  basins  form  vast  Lowland  Plains,  called  Llanos  (Levels),  about  the  Orinoco. 
Selvas  (woody  fields)  about  the  Amazons,  and  Pampas  (fiat  plains)  in  the  La  Plata  basin.  The  Llanos 
are  generally  covered  with  a  profuse  herbage,  and  dotted  with  a  few  clumps  of  palms.  During  the 
wet  season,  they  are  inundated  to  a  great  extent,  and  the  vegetation  is  then  most  luxuriant ;  but  after, 
some  continuance  of  hot  weather,  the  plants  wither,  and  vast  surfaces  appear  nearly  desert.  The  Selvas 
are,  as  their  name  would  imply,  forests,  broken  in  places  by  open  plains  like  the  Llanos.  The  woody 
parts  are  so  dense  as  to  be  for  many  miles  absolutely  impenetrable,  and  through  which  the  river 
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courses  form  the  only  available  means  of  passage.  From  the  extremely  level  character  of  these  plains, 
large  surfaces  are  either  permanent  marsh,  or  are  liable  to  be  converted  into  marsh  by  a  slight  rise  in 
the  waters,  or  even  by  the  wind  retarding  the  current  of  the  stream.  The  Pampas  consist  generally  of 
grassy  plains,  like  the  Llanos,  but  there  are  large  extents  of  swampy  land  and  of  absolute  desert,  or  of 
land  overgrown  during  part  of  the  year  with  gigantic  thistles.  Along  the  eastern  slope  of  the  Andes, 
from  S.  Lat.  20°  to  30°,  a  desert  plain  extends ;  and  the  Pampas,  at  about  40°  south  Lat.,  pass  into 
a  similar  barren  district,  known  as  the  Desert  of  Patagonia,  which  covers  all  the  country  between  this 
latitude  and  the  Straits  of  Magellan. 

625.  The  fall  of  rain  in  the  Northern  districts  is,  of  course,  from  their  equatorial  position  (49), 
generally  very  great.  But  from  near  the  Equator  to  about  30°  S.  Lat,,  the  west  coast  between 
the  Andes  and  the  Pacific  Ocean  is  a  rainless  region.  This  district  is  within  the  zone  of  the  Trade 
Winds,  which  are  dried  by  their  passage  over  the  continent  and  by  their  impact  on  the  lofty  and  snow- 
covered  range  of  the  Andes,  before  they  reach  this  region.  Hence  they  bring  no  moisture  capable  of 
a  greater  degree  of  condensation  than  into  fog  or  mist  (45);  while  yet  the  permanence  of  their  direc- 
tion prevents  any  breeze  from  the  Pacific  from  reaching  the  shore  with  its  welcome  burden  of  rain.     , 

626.  The  Pampas  are  liable  to  hurricanes,  termed  Pamperos,  which  arise  from  the  cooling  effect 
of  the  summits  of  the  Andes  producing  a  sudden  downward  rush  of  air.  They  sweep  with  terrific 
violence  over  these  wide  unbroken  plains,  and  the  seas  adjoining  them. 

627.  The  level  plains  of  South  America  are  inhabited  by  immense  herds  of  wild  cattle  and  horses. 
It  is  a  remarkable  fact,  that  the  latter  animal  is  not  indigenous  to  the  continent,  but  that  all  the  vast 
herds  now  found  there  have  sprung  from  the  few  brought  thither  by  the  Spaniards. 


628.  The  Political  divisions  of  South  America  are  at  present  as 

follows  :- 

Name. 

Area. 

Population. 

Name. 

Area. 

Population. 

Republic  of  Venezuela  ... 
,,  New  Granada 
,,           Ecuador    

Empire  of  Brazil  

400,000 
400,000 
200,000 
3,000,000 
490,000 
410,000 
90,000 

1,050,000 
1,680,000 

600,000 
4,170,000 
1,500,000 
1,030,000 

300,000 

Republic  of  La  Plata  

„           Uruguay  

Chili  

FreeTerritory  of  Patagonia 
British  Territories    

800,000 
80,000 
130,000 
270,000 
75,000 
36,000 
27,000 

675,000 

250,000 

1,000,000 

115,000 
57,000 
20,000 

'   Republic  of  Peru  

Dutch  Guyana  

Dictatorate  of  Paraguay  ... 

French  Guyana 

629.  The  Republics  of  Venezuela,  New  Granada,  and  Ecuador,  were  until  lately,  united 
to  form  the  State  of  Columbia.     They  are  now  only  connected  by  a  compact  of  mutual  defence. 

630.  Each  of  these  States  consists  partly  of  a  mountainous  district,  and  partly  of  a  plain  or  Llanos 
region.  In  the  former,  the  climate  varies  with  the  elevation ;  for  Chimborazo,  Cotopaxi,  Cayumbo, 
and  other  giants,  although  immediately  under  the  equator,  have  their  summits  covered  with  perpetual 
snow.  In  the  Llanos,  the  heat  is  of  course  very  great,  and  the  amount  of  rain  considerable  ;  though 
it  is  only  on  the  west  coast  of  Ecuador  and  New  Granada,  and  the  extreme  east  of  Venezuela,  that  the 
excessive  rains  occur.     The  central  regions  have  a  drier  climate. 

621.  The  soil  is  very  fertile,  and  produces  all  the  tropical  plants  in  abundance,  among  which, 
Cacao,  Coffee,  Tobacco,  Cotton,  Sugar,  and  the  valuable  drug — Peruvian  Bark,  are  the  most  worthy 
of  notice.  The  mountainous  districts  yield  Gold  in  large  quantities,  and  also  Emeralds  and  other  gems. 
The  Llanos  nourish  immense  herds  of  cattle,  and  thus  furnish  valuable  exports  of  Hides,  Tallow, 
Horns,  and  Bones. 

632.  Caraccas,  the  capital  of  Venezuela,  has  31,000  inhabitants;  Maracaybo  (20,000),  Cumana 
(10,000),  are  the  principal  ports.  In  New  Granada,  Bogota,  or  Santa  Fe  de  Bogota  (40,000)  is  the 
capital.  Cartagena  (18,000),  the  chief  sea-port,  is  the  seat  of  great  trade,  and  possesses  one  of  the 
best  ports  in  America.  Muzo,  a  small  village,  is  noted  as  being  the  seat  of  the  emerald  mines.  In 
Ecuador,  Quito,  the  capital,  contains  70,000  inhabitants.  It  is  built  on  a  plateau  9,000  feet  above 
the  sea  level.     GuAYAauiL  (20,000)  is  the  chief  port. 

633.  The  whole  of  the  region  of  these  States  is  volcanic,  and  many  parts  have  suffered  fearfully 
from  earthquakes.     Among  them,  Quito,  Caraccas,  and  Cumana  have  obtained  a  terrible  celebrity. 


Metaphorical  Language. — Lopes  de  Vega,  the  Spanish  dramatist,  in  describing 
an  afflicted  shepherdess  who  is  represented  weeping  near  the  sea  side,  says:  "  The  sea 
passionately  advances  to  gather  her  tears  ;  and  that,  having  safely  hidden  them  in  shells, 
it  converts  them  into  pearls."  Another  Spanish  poet,  addressing  a  stream,  says: 
"Thou  who  runnest  over  sands  of  gold  with  feet  of  silver." 
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LECTURE  XXII. —  CARBON  AND  NITROGEN; 

cyanogen.        Equivalent    26.       Symbol 
C3  N  =  Cy. 

We  have  several  times  spoken  of  the 
class  of  bodies  called  Compound  Radicals — 
groups  of  elements  which  pass,  unchanged, 
from  one  state  of  combination  to  another, 
and  may  be  substituted  one  for  the  other, 
just  like  elementary  bodies  (p.  316,  vol.  i.) 
Now,  the  compound  radicals  of  which  we 
have  hitherto  spoken,  such  as  S04,  N06, 
C03,  &c,  do  not  exist,  or  at  least  have  not 
yet  been  obtained,  in  the  separate  state. 
But  Cyanogen,  the  compound  of  which 
we  have  now  to  treat,  approaches  still  more 
closely  in  character  to  the  simple  radicals, 
inasmuch  as  it  can  be  readily  separated  from 
some  of  its  combinations,  and  obtained  in 
the  free  state.  This  substance  is  pecu- 
liarly interesting,  from  the  fact  of  its  being 
the  first  compound  radical  whose  existence 
was  distinctly  recognised. 

Cyanogen  is  a  Bicarbide  of  Nitrogen, 
C2N.  In  the  free  state,  and  at  ordinary 
temperatures,  it  is  a  gas.  With  hydrogen, 
it  forms  an  acid  called  Hydrocyanic  Acid ; 
and  with  metals,  a  class  of  compounds 
called  Cyanides,  which  exhibit  the  most 
complete  analogy,  in  composition  and 
properties,  with  the  chlorides,  iodides, 
bromides,  and  fluorides.  It  likewise  forms 
important  compounds  with  oxygen,  chlo- 
rine, sulphur,  and  other  elements. 

Carbon  does  not  burn  when  heated  in 
nitrogen  gas  ;  indeed,  these  two  elements 
show  no  tendency  to  combine  together, 
unless  a  third  body  is  present  which  can 
unite  with  the  resulting  compound  ;  in  the 
latter  case,  however,  combination  may  take 
place.  Thus,  when  nitrogen  gas  is  passed 
through  a  white-hot  porcelain  tube,  con- 
taining fragments  of  charcoal  saturated 
with  potash,  the  carbon  combines  with  the 

I  nitrogen,  forming  cyanogen,  and  the 
cyanogen  thus  produced,  unites  with  the 
potassium,  forming  cyanide  of  potassium. 
The  preparation  of  cyanide  of  potassium 
by  this  process,  is  conducted  on  an  exten- 
sive scale  at  Newcastle.     A  vertical  shaft, 


within  the  flue  of  an  adjoining  furnace,  is 
filled  with  fragments  of  charcoal  saturated 
with  potash.  The  charcoal  thus  becomes 
intensely  heated,  and  likewise  receives  a 
supply  of  nitrogen  from  the  furnace,  through 
a  number  of  small  openings  communicating 
with  the  outer  flue.  The  materials  are 
filled  in  at  the  top  of  the  shaft,  through 
which  they  gradually  descend,  and  ulti- 
mately fall  into  a  pan  of  water  at  the  bot- 
tom, where  the  cyanide  of  potassium  is 
dissolved.  From  this  substance,  the  other 
compounds  of  cyanogen  may  be  obtained, 
by  processes  which  will  be  hereafter  de- 
scribed. 

Cyanogen  is  easily  obtained  in  the  free 
state  by  the  decomposition  of  cyanide  of 
mercury.  When  this  compound,  which  is 
a  white,  crystalline  solid,  is  heated  to  red- 
ness in  a  tube  of  hard  glass  (Fig.  3,  p.  26, 
vol.  i.),  it  is  completely  decomposed,  me- 
tallic mercury  collecting  in  the  cold  part 
of  the  tube,  and  cyanogen  being  set  free  in 
the  form  of  a  gas,  which  is  quickly  absorbed 
by  water,  and  must  therefore  be  collected 
over  mercury.  The  decomposition  is  pre- 
cisely similar  to  that  of  oxide  of  mercury 
under  similar  circumstances. 

Cyanogen  is  a  colourless  gas,  having  a 
pungent  and  very  peculiar  odour,  some- 
thing like  that  of  peach-kernels.  Its 
specific  gravity  is  1*819.  Under  a  pres- 
sure of  3 -6  atmospheres,  at  the  tempera- 
ture of  45°,  it  condenses  into  a  transparent 
and  colourless  liquid,  which  evaporates 
again  when  the  pressure  is  removed.  Water 
at  60°  dissolves  4|  times  its  volume  of 
cyanogen,  and  alcohol  23  times.  Cyano- 
gen is  inflammable,  and  burns  in  the  air 
with  a  beautiful  peach-blossom  coloured 
flame,  producing  carbonic  acid  and  free 
nitrogen.  One  volume  of  this  gas  exploded 
in  the  eudiometer  with  2  volumes  of  oxy- 
gen, yields  2  volumes  of  carbonic  acid  and 
1  volume  of  nitrogen.  Now,  2  volumes  of 
carbonic  acid  contain  1  volume  of  carbon 
vapour  (p.  249) ;  therefore,  1  volume  of 
cyanogen  contains  1  volume  of  carbon 
vapour,  and  1  volume  nitrogen.    Moreover, 

1  vol.  of  carbon  vapour  weighs 0*847 

And  1  vol.  of  nitrogen  weighs  .......  0*973 

Therefore,  1  vol.  of  cyanogen  weighs  1*820 

This  number,  which  is  the  calculated  spe- 
cific gravity  of  the  gas,  agrees  very  nearly 
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with  that  determined  by  direct  experi- 
ment. 

The  proportions  by  weight  of  the  carbon 
and  nitrogen,  are  12  parts  (2  equivalents) 
of  carbon  to  14  parts  (1  eq.)  of  nitrogen, 
making  together  26,  which  is  the  equiva- 
lent number  of  cyanogen  ;  ami,  in  fact, 
when  cyanide  of  silver  is  decomposed  by 
chlorine,  35*5  parts  of  chlorine  take  the 
place  of  26  parts  of  cyanogen.  The 
formula  of  cyanogen,  according  to  its  com- 
position, is  C2  N  ;  but,  in  its  compounds, 
it  is  usually  denoted  by  the  shorter  sym- 
bol, Cy. 

Paracyanogen. — When  cyanide  of  mer- 
cury is  decomposed  by  heat,  a  small  quan- 
tity of  black  coaly  matter  is  left  at  the 
bottom  of  the  vessel.  This  substance, 
called  Paracyanogen,  consists  of  carbon 
and  nitrogen  in  the  same  proportions  as  in 
cyanogen.  It  is  insoluble  in  water  and 
alcohol,  and  requires  a  high  temperature 
to  volatilize  it. 

CYANOGEN    AND    HYDROGEN. 

Hydrocyanic  or  Prussic  Acid,  C2NH,  or 

HCy. 
This  acid  occupies  the  same  place  among 
cyanogen  compounds,  as  hydrochloric, 
hydriodic,  and  hydrobromic  acid  among 
the  compounds  of  chlorine,  iodine,  and 
bromine.  It  may  be  obtained  in  the  pure 
anhydrous  state,  by  decomposing  cyanide 
of  mercury  with  sulphuretted  hydrogen. 
The  cyanide  of  mercury,  previously  well 
dried,  is  placed  in  a  long  glass  tube,  and 
the  gas,  also  well  dried  by  means  of  chlo- 
ride of  calcium,  is  made  to  pass  slowly  over 
it,  the  tube  being  at  the  same  time  very 
gently  heated.  As  the  gas  advances  along 
the  tube,  the  white  cyanide  of  mercury  is 
gradually  converted  into  the  black  sulphide, 
and  hydrocyanic  acid  is  set  free : 

Hg  Cy  +  IIS  =  Hg  S  +  HCy. 
The  hydrocyanic  acid  passes  off  in  vapour, 
and  is  conveyed,  by  means  of  a  bent  tube, 
into  a  small  receiver  surrounded  with  ice. 
It  is  thereby  condensed  in  the  form  of  a 
thin,  colourless  liquid,  which  is  so  volatile, 
that  it  boils  when  the  containing  vessel  is 
held  in  the  hand  ;  its  boiling  point  is  79°; 
at  0°  it  solidifies.  It  has  a  very  strong 
and  peculiar  odour,  resembling  that  of 
peach-kernels,  or  bitter  almonds,  and  is 
one  of  the  most  powerful  poisons  known. 
A  single  drop  placed  upon  the  tongue  of  a 


dog  produces  instant  death.  In  preparing 
this  substance,  the  greatest  care  must  be 
taken  not  to  inhale  the  vapour,  as  even 
small  quantities  produce  headache  and 
giddiness.  Anhydrous  hydrocyanic  acid 
cannot  be  preserved ;  even  when  enclosed- 
in  a  carefully  stopped  vessel,  it  quickly 
decomposes,  becoming  dark  coloured, 
giving  offammonia,  and  depositing  a  black, 
carbonaceous  substance.  This  decomposi- 
tion is  accelerated  by  light. 

Hydrated  or  Aqueous  Hydrocyanic  Acid. — 
Hydrocyanic  acid  mixes  with  water  in  all 
proportions.  The  hydrated  acid  possesses 
the  same  poisonous  properties  as  the  anhy- 
drous acid,  though  in  a  lower  degree, 
according  to  the  amount  of  dilution.  In 
small  quantities,  however,  it  is  a  most 
valuable  medicine  for  the  relief  of  many 
diseases ;  hence,  its  preparation  is  a  mat- 
ter of  considerable  importance. 

The  method  most  generally  adopted  for 
preparing  the  aqueous  solution  of  hydro- 
cyanic acid  is,  to  heat  the  yellow  ferrocya- 
nide  of  potassium  (commonly  called  prus- 
siate  of  potash)  with  dilute  sulphuric  acid. 
This  salt  may  be  regarded  as  a  compound 
of  cyanide  of  iron  and  cyanide  of  potas- 
sium ;  and,  when  moderately  heated  with 
dilute  sulphuric  acid,  it  is  decomposed  in 
such  a  manner,  that  half  the  cyanogen 
passes  over  in  the  form  of  hydrocyanic 
acid.  The  decomposition  will  be  explained 
in  the  next  Lecture.  The  best  proportions 
are  10  parts  of  the  ferrocyanide  to  7  parts 
of  oil  of  vitriol,  diluted  with  six  or  seven 
times  its  weight  of  water.  The  strength 
of  the  acid  which  distils  over  will,  up  to  a 
certain  limit,  be  greater  as  the  quantity  of 
water  added  is  less,  but  the  oil  of  vitriol 
must  not  be  used  in  the  concentrated 
state,  as  in  that  case  a  totally  different 
action  takes  place,  carbonic  oxide  being 
evolved  instead  of  hydrocyanic  acid  (p.  291). 
Moreover,  if  the  acid  passes  over  in  a  very 
concentrated  state,  there  is  great  difficulty  in 
condensing  it,  and  a  considerable  quantity 
is  lost ;  for  these  reasons,  the  quantity  of 
water  should  be  at  least  six  times  that  of 
the  oil  of  vitriol.  The  materials  may  be 
put  into  a  retort  connected  with  a  receiver, 
which,  as  well  as  the  neck  of  the  retort, 
must  be  kept  as  cold  as  possible.  (See 
p.  235,  vol.  i.)  Heat  may  be  applied  by 
means  of  an  Argand  lamp. 

Another   mode    of    obtaining    hydrated 
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hydrocyanic  acid  is,  to  decompose  cyanide 
of  potassium,  or  other  metallic  cyanides, 
with  any  of  the  stronger  acids  ;  thus,  cy- 
anide of  mercury  heated  in  a  retort  with 
dilute  hydrochloric  acid,  yields  chloride 
of  mercury  and  hydrocyanic  acid,  the  latter 
distilling  over : 

Hg  Cy  +  H  CI  =  Hg  CI  +  H  Cy. 

Again,  when  cyanide  of  potassium  is  heated 
with  dilute  sulphuric  acid,  the  products 
are  sulphate  of  potassium  and  hydrocyanic 
acid: 

KCy  +  HS04  =  KS04  -f  HCy. 

The  cyanide  of  potassium  for  this  purpose 
may  be  economically  prepared  from  the 
yellow  ferrocyanide  (2  KCy,  FeCy  +  3HO) 
by  first  depriving  it  of  its  water,  by  heating 
it  for  some  time  to  a  temperature  somewhat 
above  212°,  and  then  heating  it  to  redness 
in  a  covered  iron  or  earthern  crucible  :  the 
product  is  a  mixture  of  cyanide  of  potas- 
sium and  carbide  of  iron  ;  and  this,  when 
distilled  in  a  retort  at  a  very  gentle  heat, 
with  dilute  sulphuric  acid,  yields  hydro- 
cyanic acid  in  abundance. 

Hydrocyanic  acid  may  also  be  obtained 
from  certain  plants,  especially  those  of  the 
apple    and    cherry   tribes.      Thus,    bitter 
almonds,  the  kernels  of  plums  and  cherries, 
the  seeds  of  the  apple,  the  leaves  of  the  com- 
mon cherry-laurel,  &c,  yield,  when  digested 
for  some  time  with  water  and  afterwards 
distilled,  a  sweet-smelling  liquid  contain- 
ing hydrocyanic  acid.     The  acid  thus  ob- 
tained— the  greater  part  of  it  at  least — does 
not  pre-exist  in  the  plant,  but  is  formed, 
during   the   digestion  with  water,  by  the 
decomposition  of  a  peculiar  vegetable  prin- 
iple  called  Amygdaline.     The  moist  parts 
f  the  plants  do,  however,  contain  a  small 
quantity  of  the  acid  ready  formed.    It  exists 
lso  in  considerable  quantity  in  the  juice 
)f  the  bitter  cassava. 

The  aqueous  solution  of  hydrocyanic 
cid  has  the  same  odour  as  the  anhydrous 
cid.  It  reddens  litmus-paper  but  very 
lightly,  and  the  colour  soon  disappears  on 
xposure  to  the  air,  in  consequence  of  the 
vaporation  of  the  acid.  The  solution,  if 
ept  in  an  opon  vessel,  quickly  diminishes 
i  strength,  from  the  same  cause.    Inclosed 

I^ssels,  it  keeps  better  than  the  anhydrous 
lid,  but  nevertheless  decomposes  after  a 
hile  in  a  similar  manner,  especially  if 
r * '■"'"- 


be  kept  in  the  dark,  or  in  a  bottle  wrapped 
round  with  paper. 

Aqueous  hydrocyanic  acid  is  lighter  than 
water,  the  specific  gravity  diminishing  as 
the  strength  increases.  The  density,  how- 
ever, varies  very  slowly  in  proportion  to 
the  strength;  thus,  an  acid  containing  16 
per  cent,  of  real  anhydrous  hydrocyanic 
acid,  has  a  density  of  0*957  ;  while  that  of 
an  acid  containing  only  1*6  per  cent,  is 
0*998  ;  so  that  while  the  strength  decreases 
in  the  proportion  of  10  to  1,  the  density- 
varies  only  in  that  of  1  to  less  than  1^. 
Hence  we  cannot  safely  make  use  of  the 
specific  gravity  for  determining  the  strength 
of  the  acid.  In  the  case  of  most  acids — 
sulphuric  and  hydrochloric  acid  for  ex- 
ample— the  strength  may  be  readily  deter- 
mined by  taking  the  specific  gravity,  and 
referring  to  a  table  of  the  specific  gravities 
corresponding  to  different  strengths.  But 
with  hydrocyanic  acid,  for  the  reason  above 
stated,  this  method  cannot  be  relied  on. 
Now,  the  determination  of  the  strength  of 
aqueous  hydrocyanic  acid  is  of  great  im- 
portance with  reference  to  the  medicinal 
use  of  it,  in  order  that  the  medical  prac- 
titioner may  know  exactly  how  much  he  is 
prescribing.  Since,  then,  the  specific  gra- 
vity cannot  be  relied  on,  it  is  necessary  to 
devise  some  other  mode  of  determination. 
The  most  accurate  method  is  to  convert 
the  hydrocyanic  acid  into  cyanide  of  silver 
by  precipitation,  weigh  the  precipitate,  and 
calculate  from  it  the  quantity  of  hydro- 
cyanic acid  originally  present.  For  cy- 
anide of  silver  is  perfectly  insoluble  in 
water ;  and  consequently,  when  a  solution 
of  nitrate  of  silver  is  added  in  excess  to 
aqueous  hydrocyanic  acid,  the  whole  of  the 
cyanogen  is  removed  from  the  liquid  in  the 
form  of  cyanide  of  silver : 

H  Cy  +  Ag  NOe  =  HN06  +  Ag  Cy. 

Now  cyanide  of  silver  is  composed  of  26 
parts  of  cyanogen  -\-  108  of  silver,  making 
together  134 ;  and  hydrocyanic  acid  con- 
tains 26  cyanogen  +  1  hydrogen  =  27, 
which  is  very  nearly  £  of  134.  Hence  the 
weight  of  the  cyanide  of  silver,  divided  by 
five,  gives  the  quantity  of  hydrocyanic  acid 
from  which  it  has  been  formed.  Suppose, 
for  instance,  we  weigh  out  100  grains  of  a 
sample  of  aqueous  hydrocyanic  acid,  and 
mix  it  with  a  sufficient  quantity  of  nitrate 
of  silver  to  precipitate  the  cyanogen  <jom- 
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pletely,  and  find  that  the  precipitate,  after 
being  thoroughly  washed  and  dried,  weighs 
165  grains.  This  quantity,  divided  by  5, 
gives  3*3  grains  for  the  real  anhydrous 
acid  present  in  the  100  grains  of  the 
sample,  consequently  the  strength  is  3*3 
per  cent. 

The  strength  of  the  acid  prepared  by 
either  of  the  processes  above  described,  will, 
of  course,  vary  according  to  the  quantity 
of  water  with  which  the  materials  are  mixed ; 
but  even  if  the  water  be  carefully  measured 
out,  it  is  impossible  to  calculate  before- 
hand the  strength  of  the  acid  which  will  be 
produced;  because,  from  its  great  volatility, 
a  certain  portion,  more  or  less,  according 
to  the  manner  in  which  the  process  is 
conducted,  is  sure  to  escape  uncondensed. 
It  is  best,  therefore,  to  prepare  the 
acid  as  strong  as  possible  in  the  first  in- 
stance, and  then,  having  ascertained  its 
strength  as  above  described,  to  dilute  it 
down  to  the  required  strength,  by  adding 
the  proper  quantity  of  water.  The  strength 
generally  used  for  medical  purposes  is  two 
per  cent. 

It  is  convenient,  however,  in  many  cases, 
to  be  able  to  prepare  an  acid  of  the  required 
strength  at  once  ;  and  this  object  may  be 
attained  in  several  ways.  The  most  con- 
venient method  is  to  decompose  pure 
crystallized  cyanide  of  potassium  with 
tartaric  acid.  100  grains  of  crystallized 
tartaric  acid  in  powder,  44  grains  of  cyanide 
of  potassium,  and  2  measured  ounces  of 
distilled  water,  shaken  up  in  a  phial  for  a 
few  seconds,  and  then  left  at  rest,  in  order 
that  the  precipitate  of  acid  tartrate  of 
potassium  (cream  of  tartar)  may  subside, 
yield  an  acid  having  very  nearly  the  stan- 
dard strength  of  2  per  cent.  The  liquid  may 
be  easily  poured  off'  from  the  precipitated 
•cream  of  tartar,  no  nitration  or  distillation 
being  required.  Another  mode  of  obtain- 
ing an  acid  of  definite  strength  is  to 
decompose  a  known  weight  of  cyanide  of 
silver  with  an  equivalent  quantity  of  hydro- 
chloric acid.  In  this  case,  also,  the  hydro- 
cyanic acid  may  be  separated  from  the 
resulting  chloride  of  silver  by  simple 
decantation. 

The  presence  of  hydrocyanic  acid  in 
solution  is  easily  detected  in  various  ways. 
1.  When  the  acid  is  in  the  free  state,  it 
may  be  immediately  recognised  by  its 
odour,  which,  as  already  observed,  resembles 


that  of  peach-kernels  or  bitter  almonds. 
On  account  of  the  very  great  volatility  of  the 
acid,  this  odour  is  perceptible  even  when 
the  quantity  present  is  extremely  smalL 
If  the  hydrocyanic  acid  be  neutralized  by 
an  alkali,  if,  for  example,  it  exists  in  the 
liquid  in  the  form  of  cyanide  of  potassium, 
it  may  be  easily  set  free  by  the  addition  of 
another  acid,  and  then  the  odour  becomes 
perceptible ;  this  effect  is  immediately 
produced,  even  by  the  carbonic  acid  in  the 
air.  I  do  not  say  that  the  odour  is  to  be 
taken  as  positive  proof  of  the  presence  of 
hydrocyanic  acid  ;  but  it  always  affords  a 
strong  suspicion  of  its  presence,  and  may 
be  used  in  corroboration  of  other  tests. 
2.  Hydrocyanic  acid,  or  a  soluble  cyanide, 
mixed  with  solution  of  nitrate  of  silver, 
yields  a  white  precipitate  of  cyanide  of 
silver,  which  is  easily  soluble  in  ammonia ; 
insoluble  in  cold  nitric  acid,  but  dissolves 
slowly  in  boiling  nitric  acid,  with  evolution 
of  red  fumes,  arising  from  the  decomposi- 
tion of  the  nitric  acid.  This  last-mentioned 
character  serves  to  distinguish  the  cyanide 
of  silver  from  the  chloride,  which  is  quite 
insoluble  in  hot  nitric  acid.  A  further 
distinction  is  afforded  by  the  effect  of  heat 
upon  the  two  precipitates.  Cyanide  of  silver, 
when  heated  to  redness  in  a  porcelain 
crucible,  gives  off  half  its  cyanogen,  and 
leaves  a  compound  having  the  appearance 
of  metallic  silver ;  whereas  the  chloride, 
when  similarly  treated,  merely  fuses,  with- 
out undergoing  decomposition.  Further, 
the  cyanide  of  silver,  when  shaken  up  with 
dilute  hydrochloric  acid,  is  converted  into 
chloride  of  silver,  and  hydrocyanic  acid  is 
set  free,  which  may  then  be  recognised  by 
its  odour,  and  by  another  character,  which 
I  now  proceed  to  mention. — 3.  Scheele's 
test. — The  liquid  supposed  to  contain 
hydrocyanic  acid,  is  mixed  with  a  small 
quantity  of  solution  of  potash,  to  convert 
the  acid  into  cyanide  of  potassium,  and 
then  with  a  solution  of  protosulphate  of 
iron  (common  green  vitriol)  partly  con- 
verted into  sesquisulphate  by  exposure  to 
the  air  ;  a  dingy  green  precipitate  is 
thereby  produced,  chiefly  consisting  of 
oxide  of  iron.  Hydrochloric  acid  is  then 
added  in  excess,  whereupon,  if  no  hydro- 
cyanic be  present,  the  whole  dissolves,  and 
forms  a  yellowish  solution  ;  but,  in  the 
contrary  case,  a  dark  blue  precipitate 
consisting     of     Prussian     blnzt     remains 
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undissolved.  If  the  quantity  of  hydro- 
cyanic acid  present  be  very  small,  no 
precipitate  is  at  first  apparent,  but  the 
liquid  exhibits  a  greenish  blue  tinge,  and 
deposits  Frusyian  blue  after  standing 
for  several  hours.  This  mode  of  testing 
for  hydrocyanic  acid  is  called  Scheele's  test, 
from  the  name  of  the  celebrated  Swedish 
chemist  Scheele,  who  invented  it,  and  was 
likewise  the  discoverer  of  hydrocyanic  acid 
itself ;  it  is  extremely  delicate.  The 
action  which  it  involves  will  be  explained 
in  the  next  Lecture. 

As  cases  of  poisoning  with  hydrocyanic 
acid  are  unfortunately  of  somewhat  frequent 
occurrence,  it  is  important  to  be  able  to 
detect  the  presence  of  the  acid  when  mixed 
with  a  large  quantity  of  organic  matter. 
In  such  a  case,  the  immediate  application, 
either  of  Scheele' s  test,  or  of  the  silver 
test,  would  not  be  of  much  use  ;  but  the 
hydrocyanic  acid  may  always  be  easily 
separated  from  any  substances  with  which 
it  is  mixed,  by  distillation.  For  this  pur- 
pose, the  suspected  matter,  such  as  the 
stomach  or  intestines,  with  their  contents, 
is  put  into  a  large  retort,  a  quantity  of  water 
added,  and  the  whole  distilled  at  a  gentle 
heat.  Any  hydrocyanic  acid  that  may  be 
present  is  sure  to  distil  over,  and,  being  thus 
obtained  in  the  form  of  a  clear  liquid,  may 
be  treated  by  the  method  above  described. 

Metallic  Cyanides. — Cyanogen  shows  but 
little  disposition  to  unite  directly  with 
metals  ;  potassium,  however,  when  heated 
in  the  gas,  absorbs  it  and  forms  cyanide  of 
potassium.  But  the  most  general  mode  in 
which  cyanides  are  formed,  is  by  the  action 
of  hydrocyanic  acid  on  metallic  oxides, 
water  being  formed  at  the  same  time  ;  thus 
with  oxide  of  silver  : 

Ag  O  +  HCyz=  Ag  Cy  +  HO. 

The  cyanides  of  potassium,  sodium,  am- 
monium, barium,  strontium,  calcium,  and 
mercury,  are  soluble  in  water,  and  their 
solutions  are  alkaline  to  test  paper ;  most 
others  are  insoluble.  The  insoluble  cyan- 
ides are  most  readily  formed  by  adding 
hydrocyanic  acid,  or  cyanide  of  potassium, 
to  a  soluble  salt  of  the  metals :  thus  cyanide 
of  silver  is  precipitated  on  adding  hydro- 
cyanic acid  to  nitrate  of  silver. 

The    cyanides    of    potassium,    sodium, 
|barium,  strontium,  and  calcium  bear  a  red 
teat  without  alteration.     C  y  anide  of  ammo- 


nium sublimes,  unchanged,  when  heated. 
Most  cyanides,  however,  are  decomposed 
by  heat:  thus,  cyanide  of  mercury  is  com- 
pletely resolved  into  cyanogen  gas  and 
mercury ;  cyanide  of  silver  gives  up  half 
its  cyanogen  ;  others,  as  the  cyanides  of 
lead,  iron,  nickel,  cobalt,  and  copper,  give 
off  all  their  nitrogen,  and  leaves  a  mixture 
of  the  metal  with  charcoal. 

Chlorine  decomposes  most  metallic 
cyanides,  part  of  the  chlorine  combining 
with  the  metal,  and  part  with  the  cyanogen. 
Iodine  and  bromine  act  in  a  similar  man- 
ner. All  metallic  cyanides  are  decomposed 
by  strong  nitric  acid  —  a  nitrate  being 
formed,  and  carbonic  acid  and  nitrogen 
evolved.  Most  of  these  compounds,  when 
treated  with  dilute  acid,  especially  with 
hydrochloric  acid,  give  off  hydrocyanic 
acid ;  this  action  has  been  already  noticed 
in  treating  of  the  preparation  of  hydro- 
cyanic acid.  The  soluble  metallic  cyanides 
give  off  hydrocyanic  even  when  exposed 
to  the  action  of  the  carbonic  acid  in  the 
air,  hence  their  solutions  always  smell  of 
hydrocyanic  acid.  These  soluble  cyanides 
are  as  poisonous  as  hydrocyanic  acid  itself. 

CYANOGEN    AND    OXYGEN. 

Cyanic  Acid,  C2N0,  or  CyO. — When 
cyanogen  gas  is  passed  into  an  aqueous 
solution  of  potash,  an  action  takes  place 
similar  to  that  of  chlorine  in  the  same 
solution  (p.  195,  vol.  i.),  two  compounds 
being  formed ;  viz.,  cyanide  and  cyanate 
of  potassium  : — 

2  KO  +  2  Cy  =  KCy  +  KCy02. 

Cyanate  of  potassium  is  also  formed  when 
the  cyanide  is  exposed  to  a  high  tempera- 
ture in  contact  with  the  air,  or  with  oxide 
of  lead.  We  cannot,  however,  obtain 
cyanic  acid  from  this  salt,  either  in  the 
hydrated  or  anhydrous  state  ;  for,  when  set 
free  by  the  action  of  a  stronger  acid,  it  is 
instantly  decomposed.  The  anhydrous  acid, 
indeed,  is  a  purely  imaginary  substance ; 
it  has  never  been  obtained  in  the  separate 
state.  The  hydrated  acid,  C2NO  .  HO, 
or  C2NHOa  is  obtained  from  cyanuric acid, 
previously  deprived  of  its  water  of  crystal- 
lization, by  heating  that  compound  to  dull 
redness  in  a  hard  glass  retort  connected 
with  a  receiver  surrounded  with  ice.  The 
cyanic  acid  then  collects  in  the  receiver  in 
the  form  of  a  limpid,   colourless   liquid, 
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having  a  very  pungent  odour  like  that  of 
very  strong  acetic  acid.  A  drop  of  it 
placed  upon  the  skin  raises  a  white  blister 
attended  with  intense  pain.  When  mixed 
with  water,  it  is  quickly  decomposed  into 
carbonic  acid  and  ammonia : — 

C2NH02  +2HO  =  2C02+  NH3. 

It  is  in  consequence  of  this  decomposition 
that  hydrated  cyanic  acid  cannot  be  ob- 
tained by  decomposing  a  cyanate  with  a 
stronger  acid.  A  trace  of  cyanic  acid, 
however,  always  escapes  decomposition, 
and  communicates  a  pungent  odour  to 
the  carbonic  acid  evolved.  The  general 
formula  of  a  cyanate  is  C2NM02. 

Cyanuric  Acid,  C6N303,  or  Cy303. — 
"When  sulphocyanide  of  ammonium,  (a  com- 
pound to  be  described  hereafter)  is  dis- 
tilled at  a  high  temperature,  a  buff-coloured 
product  called  Melam  (Cl2H9Nn)  is 
obtained.  This  substance  dissolves  in 
sulphuric  acid  on  the  application  of  a 
gentle  heat ;  and  if  the  solution  be  mixed 
with  20  or  30  parts  of  water,  the  mixture 
kept  at  a  boiling  heat  for  several  days,  till 
a  sample  tested  with  ammonia  no  longer 
gives  a  white  precipitate,  and  then  con- 
centrated by  evaporation,  colourless  crys- 
tals of  hydrated  cyanuric  acid  are  obtained 
on  cooling.  These  crystals  effloresce  in  a 
dry  atmosphere,  giving  off  water,  and  being 
converted  into  a  dry  powder  composed  of 
CeN3H306,  or  C6N303  +  3  HO.  The 
crystals  themselves  contain  4  equivalents 
of  water  of  crystallization,  so  that  their 
composition  is  C6N3H306  -f-  4  HO. 
The  anhydrous  acid  C6N303  is  not  known 
as  an  actually  existing  substance  ;  in  fact, 
the  3  equivalents  of  hydrogen  in  the  com- 
pound C6N3H306,  can  only  be  removed 
by  the  substitution  of  another  metal. 

You  will  observe  that  the  formula  of 
cyanuric  acid  is  exactly  that  of  cyanic  acid 
taken  3  times  ;  that  is  to  say,  the  two  acids 
contain  the  same  elements  and  in  the  same 
proportions.  Nevertheless,  they  differ 
essentially  in  all  their  properties.  Cyanic 
acid  is  a  volatile,  pungent  liquid,  extremely 
prone  to  decomposition  ;  whereas  cyanuric 
acid  is  a  solid  substance  of  great  stability, 
dissolving  without  decomposition  in  water, 
and  even  in  strong  sulphuric  and  nitric 
acid.  It  is  but  very  slightly  soluble  in 
cold  water,  but  dissolves  in  24  parts  of 
boiling  water.     It  reddens  litmus  feebly, 


has  no  odour,  and  but  little  taste.  At  a 
dull  red  heat,  as  already  observed,  it  is 
converted  into  cyanic  acid ;  the  change 
consisting  merely  in  an  alteration  of  in- 
ternal constitution,  and  being  unattended 
with  the  separation  of  any  substance  what- 
ever. 

The  intimate  relation  between  cyanic  and 
cyanuric  acid  is  further  established  by  a  very 
curious  series  of  transformations.  When 
cyanate  of  ammonium,  NH4,  Ca,  N02, 
a  salt  which  may  be  formed  by  mix- 
ing the  vapour  of  cyanic  acid  with  ammo- 
niacal  gas,  is  dissolved  in  water,  and  the 
solution  evaporated  to  dryness,  a  new  sub- 
stance is  obtained,  differing  entirely  in  its 
properties  from  cyanate  of  ammonium,  but 
nevertheless  having  exactly  the  same  com- 
position, C2  N2H402.  This  substance  is 
Urea,  the  essential  constituent  of  urine. 
It  is  a  solifiable  base,  forming  definite 
crystalline  salts  with  acids,  with  oxalic 
and  nitric  acid,  for  example.  Its  solution 
is  neutral  to  test-paper,  whereas  that  of 
cyanate  of  ammonium  is  alkaline.  Cya- 
nate of  ammonium  gives  off  carbonic  acid 
when  mixed  with  other  acids,  and  ammonia 
when  mixed  with  cold  potash ;  whereas 
urea  is  not  decomposed  by  acids,  and  does 
not  give  off  ammonia  when  treated  with 
potash,  except  at  a  boiling  heat :  the  two 
substances  are,  therefore,  essentially  dif- 
ferent. Now,  when  urea  is  heated  in  a 
flask  or  retort,  it  melts,  and  at  a  higher 
temperature  gives  off  ammonia,  and  leaves 
— not  cyanic,  hut  cyanuric  acid.  Thus, 
then,  it  appears  that  the  two  acids  are  con- 
vertible one  into  the  other.  Cyanate  of 
ammonium,  when  its  solution  is  evaporated 
to  dryness,  yields  urea  ;  urea  is  resolved 
by  heat  into  ammonia  and  cyanuric  acid ; 
and  cyanuric  acid  is  converted  by  distil- 
lation into  cyanic  acid. 

The  easiest  method  of  obtaining  urea 
from  cyanate  of  ammonium,  is  to  mix  a 
solution  of  cyanate  of  potassium  with  sul- 
phate of  ammonium — whereby  sulphate  of 
potassium  and  cyanate  of  ammonium  are 
formed — evaporate  to  dryness  over  the  water- 
bath,  and  boil  the  residue  in  strong  alcohol, 
which  dissolves  out  the  urea,  and  deposits 
it  in  fine  crystals  on  cooling. 

COMPOUNDS    OF    CYANOGEN,    WITH    CHLO- 
RINE, BROMINE,  AND  IODINE. 

Chloride    of  Cyanogen.       Cy  CI.— When 
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chlorine  gas  is  passed  over  moist  cyanide 
of  mercury,  contained  in  a  tube  sheltered 
from  the  light,  part  of  the  chlorine  com- 
bines with  mercury,  and  parts  with  the 
cyanogen,  forming  a  colourless  gas,  which 
has  an  insupportably  pungent  odour  ;  it 
dissolves  in  considerable  quantity  in  water, 
alcohol,  and  ether.  At  the  temperature  of 
0°  Fahr.  it  condenses,  and  forms  colourless 
crystals,  which  at  5°  melt  into  a  liquid 
whose  boiling  point  is  11°.  At  the  tem- 
perature of  the  air,  gaseous  chloride  of 
cyanogen  liquefies  under  a  pressure  of  4 
atmospheres  ;  and  the  liquid,  when  kept 
for  a  long  time  in  sealed  tubes,  gradually 
passes  into  a  peculiar  solid  modification, 
totally  different  in  its  properties  from  the 
solid  formed  by  cooling  the  gas  to  0°.  This 
peculiar  solid  chloride  of  cyanogen  is  like- 
wise formed  by  introducing  anhydrous 
hydrocyanic  acid  into  a  vessel  full  of  chlo- 
rine gas,  and  exposing  it  to  sunshine ; 
hydrochloric  acid  is  formed  at  the  same 
time. 

~  The  chloride  of  cyanogen  which  is  thus 
obtained,  forms  long  colourless  needles, 
which  exhale  an  extremely  offensive  odour, 
quite  different  from  that  of  the  gaseous 
chloride.  It  boils  at  284°  Fahr.,  and  at  a 
higher  temperature  sublimes  unchanged. 
It  dissolves  in  alcohol  and  ether,  without 
decomposition,  but  when  heated  with  wa- 
ter, is  resolved  into  cyanuric  and  hydro- 
chloric acids.  This  transformation  shows 
that  it  bears  the  same  relation  to  the 
gaseous  chloride  that  cyanuric  acid  bears 
to  cyanic  acid — that  is  to  say,  that  its  for- 
mula is  Cy3  CI 3  : 

Cy3  Cl3  +  6  HO  =  Cy3  H3  06  +  3  HC1. 

Iodide  of  Cyanogen.  Cy  I. — This  compound 
is  obtained  by  heating  iodine  with  cyanide 
of  mercury.  Iodide  of  mercury  and  iodide 
of  cyanogen  are  then  formed,  the  latter 
subliming  in  beautiful  white  needle-shaped 
crystals,  arranged  in  starry  and  feathery 
groups.  It  has  a  powerful  and  insupport- 
able odour — attacks  the  eyes  strongly, 
causing  a  flow  of  tears — and  is  highly  poi- 
sonous. It  dissolves  in  water,  forming  a 
neutral  solution. 

Bromide  of  Cyanogen,  Cy  Br. — Formed 
by  gently  heating  cyanide  of  mercury 
with  bromine.  It  resembles  the  iodine 
in  appearance  and  in  most  of  its  pro- 
perties. 


THE  MODERN  JEWS  IN  PALESTINE. 

The  Jews,  of  course,  reverence  this  spot, 
as  containing  the  ashes  of  those  forefathers 
with  whom  the  Covenants  of  the  Promise 
were  made  ;  but,  alas  for  the  impious  zeal 
of  the  Moslem  !  they  dare  not  even  linger 
near  the  spot  which  contains  these  sacred 
relics,  and  their  despair  and  sorrow  is 
strikingly  evinced  by  the  manner  in  which 
they  bewail  their  fate.  Large  companies 
of  ancient  Jews  and  Jewesses,  grown  too 
old  to  hope  for  worldly  pleasure,  wend 
their  way  hither  from  all  corners  of  th6 
Levant,  so  as  to  be  buried,  in  due  time,  as 
near  as  may  be  to  the  tomb  of  their  Father 
Abraham,  or  at  least,  in  the  land  where  the 
greatest  and  the  wisest  of  them  rest,  and 
where  they  yet  hope  to  witness  the  advent 
of  that  Messiah,  who  shall  scatter  their 
enemies  before  them,  and  gather  into  one 
fold  the  widely  spread  children  of  their 
dispersed  race.  These  poor  creatures  as- 
semble at  nightfall,  around  the  walls  of  the 
mosque,  and  there  in  wildest  lamentations, 
call  upon  God  to  restore  to  them  the  scep- 
tre that  has  passed  away.  In  the  height  of 
their  tribulation,  I  have  seen  them  dash 
their  heads  against  the  stone  walls,  tear  out 
their  beards  by  handfulls,  beating  their 
breasts  with  anguish,  till  the  excess  of 
frenzy  would  gradually  abate,  through  sheer 
exhaustion.  The  older  and  more  feeble 
would  then  creep  slowly  and  stealthily 
away,  in  all  probability  never  again  to  raise 
their  heads  from  the  pillows  on  which  they 
rested  that  night. — Neale's  Eight  Years  in 
Syria,  Palestine,  and  Asia  Minor, 


Some  men  are  exceedingly  diligent  in 
acquiring  a  vast  compass  of  learning ;  some 
in  aspiring  to  honours  and  preferments  ; 
some  in  heaping  up  riches;  others  are 
intent  upon  pleasures  and  diversions,  hunt- 
ing or  play,  vain  contrivances  to  pass  away 
their  -time  ;  others  are  taken  up  in  useless 
speculations  ;  others  set  up  for  men  of 
business,  and  spend  all  their  days  in  hurry 
and  noise  ;  but  amid  this  variety,  few  apply 
themselves  to  the  wisdom  which  should 
direct  their  lives. — Charron. 


The  defects   of  the  mind,  like  those  of 
the  face,  grow  worse  as  we  grow  old. 
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EASTERN   RAMBLES   AND 
REMINISCENCES. 


RAMBLE  THE  TWELFTH. 


TYRE,  ITS  HISTORICAL  ASSOCIATIONS  — BEY- 
ROUT,  ITS  HISTORY,  ASSOCIATIONS,  VICISSI- 
TUDES-DESCRIPTION OF  TOWN-FAREWELL 
TO  SYRIA. 

"All,  all  within 
Proclaims  that  Nature  had  resumed  her  right, 
And  taken  to  herself  what  man  renounced  ; 
No  cornice  triglyph,  or  worn  abacus, 
But  with  thick  ivy  hung,  or  branching  fern, 
Their    iron-brown    o'erspread    with    brightest 

verdure ! 
From  my  youth  upward  have  I  long'd  to  tread 
This  classic  ground." — Byron. 

"  Uptorn  reluctant  from  its  oozy  cave, 
The  pond'rous  anchor  rises  o'er  the  wave. 


High  on  the  slippery  masts  the  yards  ascend, 
And  far  abroad  the  canvass  wings  extend; 
Along  the  glossy  plain  the  vessel  glides,    . 
While  azure  radiance  trembles  on  her  sides. 


The  natives,  while  the  ship  departs  their  land, 
Ashore,  with  admiration  gazing,  stand. 
Majestically  slow  before  the  breeze 
She  moved  triumphant  o'er  the  yielding  seas." 

Falconer. 

Tyre — the  Thoor  of  the  Syrians,  the  Tzoor 
of  the  Hebrews,  and  Sarra  of  the  Romans 
— is  now  called  Sur,  or  Soor.  Being,  as 
Justin  remarks,  a  colony  of  Sidon,  it  can- 
not boast  of  the  same  antiquity ;  and  the 
original  city,  which  was  founded  240  years 
before  the  building  of  Solomon's  temple,  is 
supposed  to  have  been  situated  upon  the 
mainland.  In  the  time  of  David,  it  was 
called  a  stronghold;  but  at  some  unknown 
period  afterwards,  another  city  of  the  same 
name  was  built  on  a  narrow  island  about 
a  mile  in  length,  which  soon  eclipsed  the 
other.  In  the  days  of  Shalmaneser  (about 
720  B.C.),  the  one  on  the  mainland  was 
distinguished  by  the  name  of  Palsetyrus — ■ 
"Old  Tyre" — which  that  monarch  easily 
took,  but  was  unable  to  overcome  the  in- 
sular city  after  five  years'  blockade.  After 
this  time,  the  city  became  the  "mart  of 
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nations,"  and  her  ports  were  crowded  witli 
ships ;  her  merchandise  and  her  riches 
became  proverbial  ;  her  merchants  were 
princes,  and  numbered  among  the  "  hon- 
ourable of  the  earth."  Then  Nebuchadnez- 
zar besieged  the  city  for  thirteen  years,  but 
with  what  result  we  are  not  acquainted ; 
but  we  know  that  the  causeway  formed  by 
Hiram  to  join  the  temple  of  Jupiter  Olym- 
pus, on  the  island  of  Sur,  to  the  city,  was 
destroyed  hy  the  Tyrians,  to  "  put  the  sea 
between  them  and  their  enemies."  Alex- 
ander the  Great  attacked  and  destroyed 
"Old  Tyre,"  and  employed  the  stones  of 
the  city  in  forming  a  mole,  so  as  to  connect 
the  island  with  the  mainland,  and  thus  give 
him  a  double  opportunity  of  taking  the 
insular  city,  which  he  accomplished  after 
seven  months'  siege,  B.C.  332.  After  the 
death  of  Alexander,  the  Seleucidse  governed 
it;  and  subsequently  the  Romans  ruled  over 
it.  Then  it  became  the  seat  of  a  Christian 
bishopric;  and  in  the  fourteenth  century, 
we  find  Jerome  mentioning  it  as  the  most 
noble  and  beautiful  city  of  Phoenicia, 
trading  with  the  whole  world.  The  Mus- 
lims strengthened  and  fortified  the  city,  so 
that  it  once  more  became  a  stronghold, 
With  its  double  and  triple  walls,  its  towers, 
and  broad  ditch.  The  Crusaders  then  turned 
their  arms  against  it,  and  after  a  four 
months'  siege,  reduced  the  inhabitants  to 
subjection,  a.d.  1124.  After  remaining  in 
possession  of  the  Christians  for  more  than 
a  century  and  a  half,  it  was  besieged  suc- 
cessively by  the  Saracens,  Egyptians,  Turks, 
and  English,  despoiled  of  its  wealth,  its 
fortifications  destroyed,  and  its  ruins  left 
only  as  a  memento  of  its  former  existence. 

The  causeway  of  Alexander  is  almost 
buried  in  sand  ;  and  the  ancient  walls,  thrown 
down  by  earthquakes,  or  the  operations  of 
warfare,  are  washed  with  the  sea. 

She  has  become  "  like  the  top  of  a  rock, 
a  place  to  spread  nets  upon;"  for  even 
now,  the  fishermen  drag  their  nets  over  the 
remains  of  her  palaces  and  towers,  strewn 
beneath  the  waves  that  dash  against  the  old 
walls  of  her  once  famous  port ;  solitude 
and  silence  reign  where  once  the  sound  of 
the  harp  was  heard ;  where  fleets,  laden 
with  the  treasures  of  the  East,  once  rode. 
There— 

"  The  blackening  wave  is  edged  with  white : 
To  niche  and  rock  the  sea-mews  fly." 

The  prophecies  against  Tyre  have  been 


fulfilled  even  to  the  minutest  detail  ;  but  I 
imagine  that  they  did  not  relate  so  much 
to  the  insular  as  to  the  "  Old  Tyre  ;"  for 
Ezekiel  said,  "  Though  thou  be  sought  for, 
yet  shalt  thou  never  be  found  again,  saith 
the  Lord  God."  And  this  applies  without 
doubt  to  the  city  that  Alexander  the  Great 
destroyed  to  build  the  mole,  the  site  of 
which  is  involved  in  obscurity,  but  has  been 
ascribed  to  an  eminence  about  a  quarter  of 
an  hour's  distance  from  the  island  of  Sur 
— a  place  now  known  by  the  name  of 
Marshuk. 

The  modern  town  is  squalid,  and  very 
ugly,  with  irregular,  miserable  hovels,  that 
cover,  with  the  sands,  gardens,  and  ruins,  a 
space  about  a  mile  and  a  half  in  circum- 
ference;  and  the  "  Queen  of  nations,"  that 
boasted  of  a  population  of  38,000  in  the 
time  of  Alexander  the  Great,  can  now 
scarcely  number  400. 

Beneath  the  shadow  of  eve,  we  rode  forth 
from  the  ruined  city  of  prophecy,  and 
passed  many  a  pretty  spot  on  our  way  to 
Beyrout  under  the  guidance  of  the  moon's 
soft  light.  There  are  pleasant  hours  and 
sad  ones  to  be  met  with  in  Eastern  Ram- 
bles ;  but,  I  am  happy  to  say,  the  former 
have  fallen  more  to  my  share  than  the 
latter.  But  we  cannot  all  expect  to  pass 
through  life  without  our  share  of  disagree- 
ables ;  and,  as  a  brilliant  writer  has  remarked 
of  West  India  life,  the  East  "has  its 
pleasures  and  pains,  like  opium."  You 
throw  yourself  upon  your  hard  bed,  and 
soon  dream  away  the  fatigues  of  the  day  ; 
but,  alas!  there  are  waking  realities — 
swarms  of  sand-flies,  fleas,  and  mosquitoes, 
suffocating  winds,  perspiration,  dust,  and 
stupidity. 

I  remember  to  have  met  with  a  very 
smart  and  descriptive  parody  respecting 
the  mode  of  Eastern  travelling,  in  Com- 
mander Slade's  work  upon  Turkey,  which, 
with  the  permission  of  my  readers,  I  will 
transcribe,  as  it  is  appropriate  : — 

"  Thus  ever,  on  my  weary  track 
*     I've  met  with  Fortune's  angry  frown. 
I  never  cross'd  a  Turkish  hack, 
But  it  was  sure  to  tumble  down. 

"  I  never — freezing,  stiff,  and  sore- 
Rejoiced  to  find  a  shelter  won, 
But  when  I  came  to  shut  the  door, 
And  paper  windows — there  were  none. 

M  I  never  formed  a  clever  plan 
Of  getting  o'er  a  mountain  pass, 
But  when  I  reach'd  the  menzil-han, 
The  horses  all  were  out  at  grass. 
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11  And  now  the  expectation  bright 
That's  cheer'd  me  on,  the  journey  through, 
Of  finding  supper  every  night — 
Oh  Handji !  must  J^lose  that  too  ?  " 

"With  all  our  troubles,  dangers,  difficulties, 
and  fatigues,  we  arrived  at  three  in  the 
morning  at  Beyrout. 

Beyrout  has  rejoiced  in  no  end  of  names, 
in  fact,  they  would  almost  fill  a  yard  of 
paper;  but  I  suppose  that  some  of  them 
should  be  placed  in  this  article,  otherwise 
some  of  my  readers  may  fancy  that  I  do  not 
know  anything  about  the  place  and  its 
history.  Well,  then,  it  has  been  called 
and  written — Bairout,  Baiut,  Barutti,  Bay- 
ruth,  Beirout,  Beirouth,  Beirut,  Beyrout, 
Berut,  Beyroot,  Beryte,  &c.  &c. ;  but 
there  can  be  no  doubt  that  it  is  the  verita- 
ble Berytus  of  the  Greeks  and  Romans, 
and  probably  the  Berothai,  or  Berothah  of 
the  Hebrews.  According  to  Stephanus 
Byzantinus,  the  name  is  derived  from  the 
wells  with  which  it  abounds  ;  as  he  says 
that  "beer"  (Brjp)  signifies  a  well  in  the 
Phoenician  language.  This  is  a  matter 
that  we  shall  not  and  cannot  enter  into 
here,  for  want  of  space. 

I  maintain  that  Baruthum  or  Berytus 
was  once  a  colony  of  the  Romans,  because  I 
have  seen  the  amphitheatre,  and  have  also 
dug  up  nearly  400  coins,  many  of  which  con- 
firm the  supposition — nay,  I  will  even  add, 
the  fact.  Josephus  mentions  it  as  being  one 
of  the  chief  cities  of  Phoenicia,  where  Titus 
stayed  a  considerable  time  after  the  taking 
of  Jerusalem.  He  says  that  Titus  made  a 
grand  and  solemn  show  there  on  his  father's 
birthday,  exhibiting  to  the  people  splendid 
shows  and  scenes  in  the  arena  with  the 
wild  beasts  and  captives.  Agrippa,  also, 
laid  out  a  vast  sum  of  money  in  building  a 
theatre,  bestowed  corn  and  oil  upon  the 
people,  and  erected  several  beautiful  statues 
in  and  about  the  city.  Herod  the  Great 
condemned  his  two  sons  here  upon  the 
charge  of  conspiring  against  his  life. 

It  has  been  said,  that  Berytus  was  so 
ancient  a  town,  that  no  other  than  Satan 
could  have  built  it.  Be  this  as  it  may, 
there  cannot  be  a  doubt  in  my  mind  of  its 
antiquity.  History  asserts,  and  antique 
remains  confirm  it.  In  Justinian's  time, 
it  became  celebrated  for  its  school  of  law, 
which  was  probably  established  by  Alexan- 
der Severus  in  the  beginning  of  the  third 
century,  and  was  in  a  flourishing  condition 


at  the  time  of  Constantine  the  Great. 
After  a  course  of  instruction,  which  lasted 
five  years,  the  students  from  this  place 
scattered  themselves  over  the  Roman  em- 
pire, where  they  soon  found  employment 
for  their  talents.  The  emperor  Claudius 
bestowed  the  kingdom  of  Judea  upon 
Agrippa,  grandson  of  Herod  the  Great,  and 
his  jurisdiction  extended  as  far  as  Beyrout. 

By  whom  the  academy  of  law  was  really 
instituted  it  is  impossible  to  say  ;  but  there 
is  little  doubt  that  it  was  established  before 
the  reign  of  Diocletian,  and  that  it  lasted 
from  the  third  to  the  middle  of  the  sixth 
century. 

It  has  undergone  various  changes,  from 
the  effects  of  war  and  convulsions  of  nature. 
It  was  destroyed  by  an  earthquake,  a.d. 
551 ;  was  rebuilt,  and  alternately  possessed 
by  the  Chaldeans  and  Saracens,  and  after  a 
change  of  masters,  fell  into  the  power  of 
Amurath  IV. ;  since  when,  it  remained  in 
the  Ottoman  empire  up  to  the  revolt  of 
Ibrahim  Pacha  in  1832.  On  the  10th  of 
October,  1840,  Beyrout  was  evacuated  by 
the  Egyptians,  with  the  loss  of  7,000  men, 
and  20  pieces  of  cannon. 

Beyrout  is,  without  exception,  one  of  the 
prettiest  looking  towns  on  the  whole  coast 
of  Syria,  when  viewed  from  the  sea  ;  but  the 
internal  economy  does  not  warrant  me  in 
bestowing  too  much  praise  either  upon  its 
beauty  or  cleanliness.  Be  this  as  it  may, 
there  is  no  doubt  that  any  one,  with  even 
less  philosophy  in  their  composition  than 
Mark  Tapley,  may  make  themselves  jolly 
there  ;  in  fact,  you  cannot  help  yourself, 
unless  terribly  devoid  of  that  reciprocity  of 
good  humour  which  all  travellers  should 
consider  as  part  and  parcel  of  their  stock- 
in-trade.  Those  that  like  such  things,  may 
have  no  end  of  dinner  invites,  from  the 
Khan  mess  to  the  Consul-general's  grand 
turn-out  of  silver,  glass,  and  French  cook- 
ing. Then  you  can  get  capital  horses  for 
about  four  shillings  a  day  ;  though,  to  be 
sure,  they  do  ask  the  simpler  kind  of  indi- 
viduals three  times  as  much,  and  generally 
get  it.  If  you  have  a  fancy  for  billiards, 
dominoes,  rouge  et  noir,  backgammon,  &© 
&c,  there  are  plenty  of  players,  and  plenty 
of  places  to  suit  yourself, — and  very  many 
that  will  not  suit  you.  Sometimes  a  com- 
pany of  strolling  players  and  circus-people 
make  their  appearance;  and  upon  certain 
occasions  there  are  miniature  Greenwich 
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Fairs  got  up,  with  the  usual  accompani- 
ments of  shows,  whirligigs,  go-carts,  hobby- 
horses, &c.  Then  there  is  the  Pacha's 
band,  which  performs  very  fairly  just  out- 
side the  town  ;  so  that,  what  with  all  these, 
a  few  picnics,  a  murder  or  two  in  the 
mountains,  a  storm  which  destroys  a  fleet 
of  small  boats  and  damages  one  or  two 
merchant-vessels,  the  arrival  and  departure 
of  the  packet  for  England,  and  a  few  trips 
to  the  neighbouring  towns,  you  are  always 
in  a  state  of  excitement  and  bustle ;  some- 
thing to  think  of,  and  plenty  to  do. 

The  houses  are  high,  built  of  solid  stone 
masonry,  with  Saracenic  arched  passages 
and  corridors  branching  offin  all  directions ; 
they  have  flat  roofs,  covered  with  cement ; 
are  generally  well-ventilated,  and  lime- 
washed  within  and  without.  The  houses  of 
the  Franks,  which  are  surrounded  with 
gardens,  are  scattered  over  the  hills  towards 
the  south,  and  exhibit  many  of  the  com- 
forts of  the  West,  combined  with  the 
luxuries  of  the  East. 

The  streets  are  narrow,  gloomy,  steep, 
and  badly  paved,  with  a  channelled  passage 
in  the  middle  for  animals,  and  the  water 
during  the  rainy  season ;  they  are  irregu- 
larly built,  and  often  very  dirty,  particularly 
in  the  market  and  Custom-house  districts. 

The  town  itself,  which  is  scarcely  more 
than  half  a  mile  in  extent,  is  situated  on 
the  north-west  coast  of  the  promontory  of 
Beyrout,  which  is  of  a  triangular  form.  It 
is  built  upon  the  slope  of  a  hill,  surrounded 
by  an  old  Saracenic  wall,  flanked  at  inter- 
vals with  high  towers  and  castles.  Behind 
and  to  the  north  is  the  mighty  and  majestic 
Lebanon — 

"  Whose  head  in  wintry  grandeur  towers, 
And  whitens  with  eternal  sleet, 
While  Summer,  in  a  vale  of  flowers, 
Is  sleeping  rosy  at  his  feet."  .',,-£ 

And  on  either  side  are  rich  and  luxuriant 
orchards,  gardens,  vales,  and  pine  groves, 
giving  to  the  whole  a  charm  of  enchantment 
and  beauty  difficult  to  describe. 

A  place  like  this,  with  a  population  of 
between  6,000  and  7,000,  abounding  in 
ruins,  mosques,  kiosks,  dirty  caTes,  grog- 
shops, bazaars,  hotels  with  drunken  land- 
lords, pretty  damsels,  noisy  dogs,  kicking 
horses,  and  abusive  porters,  is  sure  to  keep 
one  alive,  because  when  the  influence  of 
this  varied  combination  does  not  act,  the 
fleas,  mosquitoes,  and  flies — and  political 


disturbances,  are  sure  to  exert  their  power- 
ful influence. 

I  remember  with  pleasure  the  pretty  rides 
in  its  vicinity,  the  pleasant  draughts  of 
milk,  the  luscious  grapes,  the  pretty  neat- 
ankled  damsels,  the  jolly  evenings  around 
the  wood-fires,  the  merry  songs  and  dances 
we  had — aye,  and  the  nice  picnics  in  the 
suburbs,  such  as  the  ride  to  Dog-River,  or 
the  Plains  of  the  Bekaa  and  Haouran. 


Another  very  agree'able  ride  from  Beyrout 
is  along  the  sands  towards  Tripoli — one 
that  well  repays  the  traveller  for  some  little 
trouble  in  clambering  over  the  huge  masses 
of  rocks  that  are  strewn  in  his  path.  I  re- 
member one  day  taking  this  route  with  my 
Arab  guide,  who  enticed  me  to  visit  the 
tomb  of  Saint  George,  our  patron-saint, 
which  is  situated  in  the  Bay  of  Kesrouan, 
between  the  Nahr-et-Kelb  and  Batroun, 
surrounded  by  luxuriant  gardens  and  groups 
of  romantic-looking  villages  and  convents. 
The  Arabs  venerate  St.  George,  whom  they 
style  Mar  Djurios,  and  point  to  a  small 
ruined  chapel,  originally  dedicated  to  him 
to  commemorate  his  victory  over  the  dragon, 
which,  they  say,  took  place  near  to  the  spot 
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The  tradition  is,  that  the  dragon  was  about 
to  devour  the  king  of  Beyrout's  daughter, 
when  St.  George  slew  him,  and  thus  saved 
the  lady  fair ;  and  the  credulous  natives 
point  to  a  kind  of  well,  upwards  of  sixty 
feet  deep,  where  they  stoutly  affirm  that 
the  dragon  used  to  come  out  to  feed  upon 
his  victims. 

Farewell  to'thee,  Suristan,  thou  land  of 
romance  and  beauty  !  I  love  to  remember 
the  days  which  were  spent  amid  thy  ruins ; 
thy  plains,  where  silvery  streamlets  glide ; 
and  on  thy  mountains — 

"  Soaring,  snow-clad,  through  thy  native  sky, 
In  the  wild  pomp  of  mountain  majesty." 

They  were  days  of  luxurious  happiness, 
though,  like  all  other  joys,  alloyed  with 
care  and  a  dash  of  bitterness.  But  who 
can  forget  thy  luxurious  groves,  hung  with 
golden  oranges  ;  or  thy  fragrant  meads  ;  thy 
gushing  waters  and  meandering  rills ;  thy 
vales,  where  the  birds  hopped  and  played 
amid  the  boughs,  and  sent  forth  a  thousand 
blended  notes  from  their  embowered  retreat; 
aye,  too,  and  thy  Hebe-like  damsels,  each 
with  an  eye  that 

"Wins  as  it  wanders,  dazzles  where  it  dwells," 

peering  from  their  impenetrable  veils  ! 

We  must  away ;  the  anchor  is  up,  the 
sails  are  filled,  the  vessel  dashes  through 
the  hissing  waves,  and  throws  a  smoky  mist 
from  her  bow  ;  she  flies,  the  shore  is  fast 
fading  from  our  view  as  the  sun  appears  to 
sink  into  the  sea,  and  bathe  it  with  its  hues ; 
the  waves  roll  high,  the  wind  blows  stronger, 
the  sails  are  reefed,  and  on  we  speed  ;  the 
shore  of  Syria  fades — perhaps  for  ever — 
from  our  sight;  and  now  all  around  is 
wrater,  water,  water  I  Kaf. 
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Objects  have  absolutely  no  worth  or 
value  in  themselves.  They  derive  their 
worth  merely  from  the  passion.  If  that  be 
strong,  and  steady,  and  successful,  the  per- 
son is  happy.  It  cannot  reasonably  be 
doubted,  but  a  little  miss,  dressed  in  a  new 
gown  for  a  dancing- school  ball,  receives  as 
complete  enjoyment  as  the  greatest  orator, 
who  triumphs  in  the  splendour  of  his  elo- 
quence, while  he  governs  the  passions  and 
resolutions  of  a  numerous  assembly. — 
Hume. 


CLASS  ANNELLATA— continued. 


Tubicolar  Annelids. 

The  third  order  of  annelids  (Annellata 
tubicolce)  comprises  those  which  do  not 
move  about  like  leeches  or  earth-worms, 
but  lead  a  very  sedentary  life,  encased  in 
tubes  which  vary  in  their  form  and  ma- 
terial. The  encomium  which  was  applied 
to  the  Roman  matron,  "manet  domum," 
— she  stayed  at  home, — is  strictly  applica- 
ble to  them ;  for  they  are,  in  their  perfect 
condition,  without  the  power  of  roaming, 
even  if  they  had  the  inclination. 

It  is  obvious  that  such  worms  cannot 
breathe  by  pores  or  sacs,  like  leeches  or 
earth-worms.  A  modification  of  the  breath- 
ing apparatus  is  consequently  required; 
and  accordingly  we  find  it  in  the  form  of 


Fig.  50. 

tufts  of  great  elegance,  arranged  about  the 
anterior  extremity  of  the  body,  (Fig.  50,) 
where  alone  they  would  be  in  contact  with 
the  sea- water.  An  example  of  this  struc- 
ture is  furnished  in  the  calcareous  tubes 
which  are  common  on  dead  shells,  and 
which  encrust,  in  a  very  striking  and  fan- 
tastic manner,  old  bottles  and  other  articles 
which,  after  long  immersion  in  the  sea,  are 
brought  to  light  by  the  dredge.  The  figure 
here  given  represents  one  of  those  shells 
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(Serpida  contortuplicata,)  with  a  portion  of 
the  body  protruded ;  but  the  whole  pro- 
cedure is  so  well  described  by  Professor 
Rymer  Jones,  that  I  cannot  resist  quoting 
his  words,  and  requesting  my  readers  to 
verify  for  themselves  the  fidelity  of  his 
description  :— 

"If,  while  the  contained  animals  are 
alive,  they  be  placed  in  a  vessel  of  sea- 
water,  few  spectacles  are  more  pleasing 
than  that  which  they  exhibit.  The  mouth 
of  the  tube  is  first  seen  to  open  by  the 
raising  of  an  exquisitely  constructed  door, 
and  then  the  creature  cautiously  protrudes 
the  anterior  part  of  its  body,  spreading  out 
at  the  same  time  two  gorgeous  fan-like 
expansions  of  a  rich  scarlet  or  purple 
colour,  which  float  elegantly  in  the  sur- 
rounding water,  and  serve  as  branchial  or 
breathing  organs." 

The  shelly  matter,  of  which  the  tube  is 
formed,  is  of  course  se- 
creted by  the  contained 
animal  ;  but  by  what 
means  is  the  serpula 
to  guard  itself  against 
unwelcome  visitors  ? 
How  is  the  entrance  of 
its  sea-built  citadel  to 
be  secured?  Even  this 
is  to  be  provided  for. 
At  each  side  of  the 
mouth  is  a  fleshy  fila- 
ment ;  one  is  much 
larger  and  longer  than 
the  other,  and  is  ex- 
panded into  a  funnel- 
shaped  lid  or  stopper.; 
This  operculum^  to  use 
the  more  scientific  term, 
fits  the  orifice  of  the 
shell,  and  thus  forms  a 
kind  of  door,  which  ef- 
fectually shuts  out  all 
intruders,  and  is  se- 
cured by  a  living  me- 
chanism, more  delicate 
than  Chubb  or  Bra- 
mah  ever  constructed, 
or  Hobbs  attempted  to 
undo. 

It  must  not,  how- 
ever, be  imagined  that 
all  the  sedentary  worms 
construct    their    man-  Fig.  51. 

sions   in   the  same  style  of  architecture 
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There  are  some  which  do  not  supply  a 
calcareous  material  for  the  edifice,  but  only 
the  cement  which  holds  the  several  parts 
together.  The  foregoing  figure  (Fig.  51) 
represents  a  species  of  Terebella,  the  outer 
covering  being  composed  of  shells,  particles 
of  gravel,  and  other  substances,  all  small 
in  size,  but  agglutinated  together.  At  the 
sides  of  the  head  are  the  breathing  organs, 
spreading  out  in  tufts  ;  and  above  are  long 
and  delicate  feelers  ;  these  are  regarded 
not  merely  as  organs  of  touch,  but  as  in- 
struments for  the  capture  of  food. 

We  now  come  to  the  fourth  order,  which 
form  in  their  habits  a  complete  contrast  to 
the  tube-inhabiting  species,  and  are  gifted 
with  such  powers  of  locomotion,  that  Dr. 
Milne  Edwards  has  bestowed  on  them  the 
yery  appropriate  term  "Errantes,"  or 
wanderers.  Perhaps  no  species  is  so  well 
known  as  the  "  lob-worm,"  or  "  lug  "  of 
the  fishermen,  (Arenicola  pisca- 
torum,  Fig.  52.)  On  many 
parts  of  the  coast  it  is  abund- 
ant, and  is  dug  out  of  the  sand 
to  be  used  as  bait.  The  respira- 
tory organs  appear  like  tufts  of 
an  arborescent,  or  tree-like  form, 
arranged  along  the  back — not 
along  the  centre  of  it,  but  to- 
wards the  sides.  It  was  from 
the  position  of  the  gills  along 
the  dorsal  aspect  of  the  body, 
that  Cuvier  applied  to  such 
worms  the  term  Dorsibranchiata, 
and  made  this  the  name  of  the 
order  to  which  they  belonged. 

The   lob-worm   is    so    easily 
met  with,  that  any  of  my  readers, 
who  sojourn  at  the  sea-side  du- 
ring the  summer,  may  dig  out  a 
few    specimens,    and     examine 
them  at  leisure.     When  placed 
in  glass  vessels,  and  looked  at 
carefully  for  a  few  minutes,  the 
beautiful  little  respiratory  tufts 
will  be  seen  to  be  continually 
changing  their  aspect,  being  at 
one  moment  a  bright  red,  and 
the  next  a  duller  tint,  just  as 
the  blood  is  propelled  into  them 
or  withdrawn,  at  the  same  time      Fl9' 52, 
expanding  or  contracting   in   size.     How 
wonderful  and  perfect  must  be  the  internal 
mechanism  that  thus  manifests  its  presence  ! 
Just  while  you  are  gazing  at  the  "  lug," 
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the   anterior   extremity    suddenly  changes 
its  appearance,  a  large   fleshy  proboscis  is 
suddenly  extended,  and  as  suddenly  with- 
drawn.    What  can  it  be?     Is  it  possible 
that  the  worm  is  putting  out  his  tongue  at 
you,  and  actually  laughing  you  to  scorn? 
Do  not,  gentle  reader,  let  your  amour  propre 
be  thus  offended  :    the  creature  means   no 
affront.     The  sudden  exhibition   that    has 
frighted  you  from  your  "  propriety  "  might 
be   mistaken,   in  a  dead   specimen   of  the 
worm,  for  part  of  the  alimentary  canal  ;  but 
its  office  is  widely  different.     It  can,  at  the 
pleasure  of  the  animal,  be  turned  inside-out 
like  the  finger  of  a  glove,  and  it  then  forms 
a  most  singular  proboscis,  used  for  seizing 
food,  and  not  unfrequently  armed  with  teeth 
of  a  singular  construction,  and  which,  in 
some    species,   assume   a    very   formidable 
appearance. 

It  has  been  stated  by 
Miller,  a  high  authority 
on  Zoological  matters, 
that  in  a  species  of  Ne- 
reis (N.prolifera,Fig.  53) 
he   observed   reproduc- 
tion  to    take   place   by 
//means    cf   spontaneous 
division.     The  young  is 
formed  from  the  hinder 
part  of  the  body  of  the 
parent,  as  shown  in  the 
annexed     illustration — 
a  segment  of  the  body 
of  the  parent  being  con- 
verted into  the  head  of 
the  offspring;  and  this 
gradually  becomes    de- 
tached by  the  narrowing 
of  the  joint  immediately 
above.     Previous  to  its 
separation,    the   young 
sometimes    forms   ano- 
ther bud  from  its  own 
body  in  the  same  man- 
ner, so  that  three  gene- 
rations have  been  observed    thus  united  ; 
and  as  the  original  tail  of  the  parent  con- 
tinues as  the  tail  of  its  successive  offspring, 
it  seems  like  a  regular  entailed  estate,  to 
descend  to  successive  generations.     It  is 
probable  that  our  knowledge  of  the  seeming 
anomalies  of  this  species,  which   is    now 
very  imperfect,  may  receive  valuable  acces- 
sions from  the  greater  attention  which  has 
of  late  been  bestowed  on  these  lowly  tribes. 


Fig.  53. 


All  the  annelids  yet  mentioned  are  of  a 
very  elongated  form  ;  but  there  are  others 
that  are  oval.  One  genus  of  these  bears 
the  name  Aphrodita.  Along  the  back  are 
two  rows  of  membranous  scales,  (Fig.  54,) 
and  underneath  these  are  the  gills.  All 
the  body  is  covered  with  delicate,  silky 
hairs,  from  which  circumstance  the  com- 
mon English  name  of  "  Sea-mouse"  has 
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Fig.  54. 

probably  originated.  At  the  sides  are  little 
seta,  or  bristles,  (Fig.  54,)  which  are,  to  a  cer- 
tain extent,  retractile.  These  hairs  are  of  a 
remarkable  structure,  being  in  some  species 
barbed  on  each  side,  as  mAphrodita  hispida, 
(Fig.  54,)  thus,  in  point  of  fact,  forming 
perfect  harpoons.  Such  weapons,  when 
erected  against  an  assailant,  would  obviously 
be  more  formidable  than  "  quills  upon  the 
back  o'  the  fretful  porcupine." 

But  it  needs  "  no  ghost  to  come  from 
the  grave  to  tell  us"  that  if  such  instru- 
ments were  drawn  back  into  the  body,  the 
animal  itself  would  be  the  first  to  suffer 
from  its  own  harpoons.  This  danger  is 
averted  by  a  very  simple  and  beautiful  con- 
trivance. Each  of  the  barbed  spines  is 
furnished  with  a  smooth,  horny  sheath, 
composed  of  two  blades ;  these  close  on 
the  spines,  when  drawn  inwards,  and  most 
effectually  protect  the  flesh  from  injury. 
(Fig.  54.) 

The  most  obvious  character  of  the  hairs 
of  the  sea-mouse  is  not,  however,  that 
which  has  just  been  mentioned,  but  the  play 
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of  rainbow  colours  over  their  surface.  The 
metallic  effulgence  of  copper  ores,  the 
wings  of  tropical  insects,  the  breasts  of  the 
brightest  humming-birds,  are  objects  called 
to  mind  by  this  beautiful  iridescence.  Often, 
however,  it  has  been  my  lot  to  bring  up  the 
sea-mouse  in  the  dredge,  surrounded  by  a 
mass  of  black  mud;  and  of  course,  at  such 
times,  this  gorgeous  embellishment  of  col- 
our was  wanting,  or  rather,  it  was  hidden. 
Cinderella  employed  at  menial  work  in  the 
house  of  her  step-mother,  and  Cinderella 
dancing  with  the  prince  in  the  ball-room, 
were  not  more  different  than  the  Aphrodita 
when  thus  captured,  and  the  same  when  it 
had  undergone  the  needful  ablutions,  and 
been  transferred  to  a  phial  of  pure  sea 
water. 

And  now,  reader,  we  approach  another 
resting-place.  We  have  visited  the  four 
orders  of  annelids,  and  marked  their  modes 
of  life.  We  found  that  one  of  them  was 
known  as  "  suctorial,"  another  as  "  terri- 
colous,"  a  third  as  "  tubicolous,"  and  a 
fourth  as  "wanderers;"  or,  dropping  these 
terms,  and  taking  certain  species  as  the 
representatives  of  the  rest,  the  orders  are 
typified  by  the  Leech,  the  Earth -worm,  the 
Serpula,  and  the  Aphrodite.  These  four 
orders  constitute  the  class  Annellata. 
the  first  group  of  the  articulated  division 
of  the  animal  kingdom.  Yet,  though  our 
theme  has  been  a  lowly  one,  I  must,  ere 
quitting  it,  observe  that  there  are  tradi- 
tionary errors,  with  regard  to  some  worms, 
which,  even  in  these  days  of  boasted  en- 
lightenment, are  still  current;  and  will 
continue  to  be  so,  until  Natural  History  be 
made  a  regular  part  of  elementary  instruc- 
tion in  every  school-room,  whether  for  rich 
or  poor.  As  an  example  may  be  men- 
tioned the  hair-worm,  (Gordias  aquaticus,) 
a  species  abundant,  during  the  summer 
months,  in  many  rivulets.  It  is  usually 
eight  or  ten  inches  long,  and  the  common 
superstition  about  it  is,  that  horse-hairs 
placed  in  water  become  vivified,  and  are 
changed  into  those  worms.  This  notion — 
with  the  addition  that  the  hair-worm  was 
the  young  state  of  serpents — was  prevalent 
in  the  days  of  good  Queen  Bess,  and 
has  thus  been  recorded  by  the  immortal 
Shakspere: — 


Much  is  breeding, 


Which,  like  the  courser's  hair,  hath  yet  but  life, 
-And  not  a  serpent's  poison." 
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"  What  though,  not  either  voice  nor  sound, 
'Mid  all  the  starry  orbs  are  found, 
In  Reason's  ear  they  all  rejoice, 
And  utter  forth  a  glorious  voice, 
For  ever  singing  as  they  shine, 
The  Hand  that  made  us  is  divine." 

Addison. 

Look  up,  look  up  !  "  One  starry  glitter 
girds  the  glowing  pole!"  "Why  do  you 
walk  with  your  eyes  fixed  on  the  ground, 
as  if  you  were  counting  the  pebbles  by 
lamp  or  star- light,  or  else  gazing  listlessly 
around,  when  such  beauteous  constellations 
are  progressing  through  the  immensity  of 
space  ?  Cepheus,  Andromeda,  Perseus,  lead 
their  ceaseless  dance  around  the  Pole-star  ; 
the  head  of  the  Great  Bear  verges  on  the  me- 
ridian, with  his  magnificent  square  formed  of 
four  stars,  and  glittering  tail  in  which  Aliath 
holds  a  conspicuous  station.  Leo  Minor 
crouches  at  his  feet,  and  close  behind,  or 
rather  as  if  seeming  to  menace  him  with 
his  two  good  hounds,  Bootes  stands  pre- 
eminent. Coma  Berenice  occupies  a  some- 
what low  er  station,  the  head  of  Serpentarius 
gleams  on  the  horizon ;  northward  the 
Lion's-skin  and  legs  of  Hercules  appear, 
as  if  receding  from  the  Dragon,  who  bears 
"a  precious  jewel  in  his  head,"  called  by 
astronomers  Rastaben  ;  near  which  uprise 
Lyra,  with  the  brilliant  star  Vega.  Deneb 
may  be  faintly  discerned  on  the  horizon, 
companion  of  the  Swan,  and  shining  as  a 
beacon  amid  the  sparkling  luminaries  that 
are  everywhere  conspicuons.  Imagine  the 
meridian  line  which  seems  to  divide  the 
starry  heavens.  "Westward,  yet  near  the 
north,  appears  Lacerta  Stellio  verging  on  the 
horizon ;  Andromeda  comes  next ;  and  in 
the  starry  nucleus  of  most  glorious  forms, 
Cepheus  and  Andromeda,  Perseus,  with 
Medusa's  head,  and  Cassiopeia,  the  "  starr'd 
Ethiop's  queen,"  as  already  noticed,  bedeck 
the  vault  of  heaven.  The  Lynx  and 
Cameleopard  verge  on  the  meridian,  and 
between  the  well-known  constellations  of 
Aries  and  Auriga,  the  Triangle,  Fly,  and 
Pleiades  may  be  readily  discerned.  Trace 
now  the  course  of  that  starry  belt,  which 
"  men  the  zodiac  call,"  and  observe  the 
beauteous  order  of  the  signs  as  they  follow 
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one  the  other.  Aries  comes  first,  harbinger 
in  spring  of  budding  leaves  and  lengthening 
days.  Taurus  succeeds,  then  Gemini,  Leo, 
and  Virgo  with  her  spike.  Below  the 
ecliptic  and  eastward  of  the  meridian,  a 
few  stars,  and  those  near  the  horizon,  per- 
tain to  Lepus.  Orion  shines  above  them, 
resplendent  in  beauty,  with  his  glittering 
belt;  Canis  Major  is  fully  risen;  Canis 
Minor  apparently  emerges  from  under  the 
meridian,  and  between  them  Monoceres 
may  be  dimly  seen.  The  ship  Argo,  re- 
calling to  memory  days  of  wanderings  and 
perils  by  land  and  sea,  in  quest  of  the 
golden  fleece,  is  barely  visible  on  the 
southern  horizon ;  and  westward  of  the 
meridian  line,  beneath  the  ecliptic  and 
skirted  by  the  horizon,  Hydra  and  Crater 
alone  occupy  a  considerable  space  in  the 
heavens,  with  the  exception  of  Corvus,  who 
may  be  faintly  discerned  immediately  be- 
neath the  sign  Virgo. 

It  is  pleasant  to  be  abroad,  for  the  night  is 
clear.  Yonder  is  a  shooting  star,  one  of  those 
swift  and  evanescent  travellers,  which  poets 
in  all  ages  have  loved  to  describe.  Homer 
compared  Minerva's  hasty  flight  from  the 
cloud-capp'd  summit  of  Olympus,  in  order 
to  break  the  truce  that  subsisted  between 
the  Greeks  and  Trojans,  to  the  headlong 
rush  of  a  shooting  star.  Virgil  spoke  of 
such  as  indicating  a  change  of  weather. 

14  And  oft,  before  tempestuous  winds  arise, 
The  seeming  stars  fall  swiftly  from  the  skies, 
And  shooting  through  the  darkness,  gild  the  night 
With  sweeping  glories,  and  long  trains  of  light." 

But  what  are  they,  and  whence  do  they 
proceed  ?  Obscurity  rests  upon  this  ques- 
tioiL,  however  deeply  interesting  ;  for  the 
phenomena  of  their  existence  must  be  re- 
ferred to  a  cause  exterior  to  the  bounds  of 
our  atmosphere.  At  one  time,  a  single 
star  seems  to  dart  through  the  immensity 
of  space  ;  at  another,  a  rush  of  luminous 
bodies  becomes  a  subject  of  equal  curiosity 
and  conjecture.  In  the  latter  end  of  the 
seventeenth  century,  a  meteor  passed  over 
Italy,  concerning  which  Montanari  wrote 
a  treatise.  About  forty  years  after,  a  simi- 
lar visitor  was  seen  from  every  part  of  Great 
Britain,  and  formed  the  subject  of  one  of 
Halley's  papers  to  the  Royal  Society.  Sir 
Hans  Sloane  spoke  respecting  it:  "  My 
path,"  said  he,  M  was  suddenly  and  intensely 
illuminated  ;  I  thought  that  the  light  pro- 
ceeded from  a  discharge  of  rockets,  moving 


with  terrific  celerity,  and  such  unearthly 
brightness,  that  I  was  constrained  to  turn 
my  eyes  away."  Astronomers  who  noted  the 
sudden  appearance  of  this  strange  visitant, 
computed  that  it  passed  over  three  hundred 
geographical  miles  in  a  minute,  at  a  height 
of  sixty  miles  from  the  earth's  surface. 

Ancient  writers  speak  concerning  sub- 
stances of  unknown  origin — gifts,  said  they, 
of  the  immortal  gods,  descending,  without 
doubt,  from  Olympus.  Such  was  the  pal- 
ladium of  Troy,  M  the  image  of  Diana, 
which  fell  down  from  Jupiter,"  as  pro- 
claimed Demetrius  and  his  workmen,  fear- 
ing that  their  craft  would  be  in  danger 
through  the  preaching  of  the  Apostles 
(Acts  xix.);  the  sacred  shield  of  Numa,  and 
the  stone  of  Ensisheim,  on  the  Rhine. 
Men  have  laughed  at  the  credulity  of  the 
ancients,  but  however  facts  have  been  dis- 
torted, and  a  false  halo  shed  by  supersti- 
tion on  such  meteoric  wonders,  modern 
writers  have  been  constrained  to  renounce 
their  scepticism  with  regard  to  the  facts 
themselves.  Meteoric  stones  have  fallen 
in  all  ages,  and  unprincipled  men,  hewing 
and  carving  them  into  such  forms  as  best 
suited  their  unholy  purposes,  sought,  by 
such  means,  to  impose  on  those  who  looked 
to  them  for  guidance  and  instruction.  But 
the  days  of  simple  credence  have  passed  by, 
and  Chemistry,  touching  with  her  magic 
wand  mineral  masses  that  have  descended 
from  the  heavens,  whether  in  India  or  in 
England,  has  discovered  that  their  com- 
ponent parts  consisted  of  seven  different 
substances.  Thus,  for  example,  one  of  the 
stones  that  fell  at  L'Aigle  contained 


Silica,  46  per  cent. 
Magnesia    ......   10 

Iron    45 


Nickel 2 

Sulphur    5 

Zinc 1 


And  terrible  was  the  explosion,  which 
scattered  huge  stones  over  the  fields  of 
Caen,  Falaise,  Alencon,  and  L'Aigle! 
Labourers  were  working  in  the  fields  about 
one  in  the  afternoon,  the  village  matron 
plying  her  distaff,  and  young  children 
playing  before  the  cottage  doors,  when  at 
once  all  voices  were  hushed,  and  the  hearts 
of  many  failed  them,  for  a  fiery  globe  sud- 
denly became  visible,  and  hurried  through 
the  heavens  with  surprising  swiftness ;  and 
as  suddenly  were  heard  three  or  four  reports, 
like  those  of  cannon,  followed  by  a  sound 
resembling  the  firing  of  musketry,    sue- 
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ceeded  by  a  seeming  roll  of  drums.  The 
heavens  were  clear,  with  the  exception  of  a 
small  rectangular  cloud,  motionless  and 
compact,  but  this  became  diffused  in  all 
directions  when  the  first  loud  report  was 
heard,  at  which  time  there  came  a  hissing 
noise,  as  of  a  stone  discharged  from  a  sling, 
and  then  down  fell,  with  terrible  impetu- 
osity, a  shower  of  stones,  computed  at 
nearly  three  thousand,  and  of  which  the 
largest  weighed  17§  pounds.  Immediately 
after  their  descent  they  felt  intensely  hot, 
and  were  covered  with  a  fused  black  in- 
crustation, consisting  chiefly  of  oxide  of 
iron.  And  very  curious  is  the  fact,  that 
although  chemistry  has  not  discovered  in 
their  composition  any  substance  with  which 
we  were  not  previously  acquainted,  yet  no 
other  bodies  have  been  found  which  contain 
the  same  ingredients  combined.  Neither 
volcanic  products,  whether  of  ancient  or  of 
recent  date,  have  exhibited  a  sample  of 
those  metallic  and  earthy  substances  which 
meteoric  stones  present.  Few  years  have 
elapsed  without  a  recurrence  of  similar 
phenomena ;  many  have  been  recorded, 
others,  doubtless,  have  occurred  in  those 
vast  unoccupied  regions  of  the  globe,  where 
the  scientific  explorer  alone  identifies  their 
existence.  Pallas  discovered  an  immense 
mass  of  malleable  iron,  mixed  with  nickel, 
at  a  considerable  elevation  on  a  slate  moun- 
tain in  Siberia  ;  and  in  one  of  the  rooms  of 
the  British  Museum  may  be  seen  a  speci- 
men obtained  from  a  similar  deposit,  which 
still  remains  on  the  plain  of  Otumba,  in  the 
district  of  Buenos  Ayres  ;  the  specimen 
weighs  1,400  pounds,  and  the  weight  of  the 
parent  stone,  which  lies  half  imbedded  in 
the  ground,  is  at  least  thirteen  tons.  A 
similar  block  has  been  discovered  in  the 
province  of  Bahia,  in  the  Brazils,  weighing 
upwards  of  six  tons  ;  and,  with  regard  to 
these  strange  substances,  chemical  analysis 
warrants  the  conclusion  that  their  origin 
may  be  assigned  to  the  same  mighty 
causes  that  formed  and  projected  the 
aerolites,  which  multitudes  have  beheld 
in  their  descent,  and  astronomers  have 
recorded. 

A  tradition  prevails  in  Siberia  that  the 
huge  mass,  which  rewarded  the  labours  of 
Professor  Pallas,  by  its  discovery  in  a  wild 
and  isolated  mountain,  came  down  from 
heaven  ;  and  with  regard  to  a  metallic  mass 
that  fell  in  India,  the  Emperor  Tchangire 


thus  speaks  of  it  in  the  memoirs  of  his 
reign  :  "  A  violent  explosion  was  heard  at 
a  village  in  the  Punjaub,  and  at  the  same 
time  a  luminous  body  descended  to  the 
earth.  The  officer  of  the  district  hastened 
to  the  spot  where  it  fell,  and  finding  that 
the  place  was  hot,  caused  men  to  continue 
digging  till  they  reached  a  piece  of  iron 
intensely  heated.  This  was  afterwards  sent 
to  court,  and  when  weighed,  was  forged,  by 
imperial  command,  into  two  sabres,  a  knife, 
and  a  dagger.  This,  however,  was  only 
effected  by  mixing  the  material  with  one- 
third  part  of  common  iron,  previous  to 
which  the  workman  reported  that  it  was  not 
malleable,  but  shivered  under  the  hammer." 
The  royal  historian  further  adds,  that  when 
the  M  iron  of  lightning"  was  manufactured, 
a  poet  presented  him  with  a  distich  running 
thus  : — "  During  the  reign  of  the  illustrious 
Tchangire,  the  earth  attained  order  and 
regularity  ;  raw  iron  fell  from  lightning, 
and  was  by  his  world-subduing  word  con- 
verted into  a  dagger,  a  knife,  and  two 
sabres." 

Writers  of  the  middle  ages  record  the 
simultaneous  descent  of  meteoric  stones 
in  resplendent  showers ;  and  chroniclers 
both  in  the  east  and  west  speak  of  similar 
coruscations.  "  It  seemed,"  wrote  ascribe 
who  lived  at  Rheims,  "  as  if  all  the  stars  in 
heaven  were  driven  like  dust  before  the 
wind."  "  And,  surely,"  recounts  another, 
in  the  days  of  William  Rufus,  "  by  the 
reports  of  the  common  people,  divers  great 
wonders  were  seen  ;  therefore  the  kinge  was 
tolde  by  divers  of  his  familiars  that  the 
Most  High  was  not  content  with  his 
livyng  ;  but  he  was  so  wilful  and  proude 
of  minde,  that  he  regarded  little  that 
saying." 

The  first  grand  phenomeon  of  a  similar 
description  which  attracted  notice  in  modern 
times,  was  witnessed  by  some  Moravian 
missionaries  in  Greenland.  Fiery  particles, 
thick  as  hail,  and  presenting  a  magnificent 
and  overpowering  effect,  descended  over  a 
wide  extent  of  country.  The  whole  heavens 
appeared  to  be  illuminated  with  sky-rockets 
which  darted  in  all  directions,  or  as  if  some 
vast  magazine  stationed  in  unknown  realms 
was  discharging  its  fiery  contents  on  the 
earth.  Nor  was  the  phenomenon  confined 
to  Greenland.  Humboldt,  travelling  in 
South  America,  spoke  of  its  transcending 
magnificence  ;  a  voyager  at  sea,  beneath 
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Cape  Florida  and  the  West  Indian  islands, 
observed  it  also  ;  the  Capuchin  missionary 
sojourning  at  San  Fernando,  a  village  amid 
the  savannahs  of  Varinas,  and  Franciscan 
monks  near  the  entrance  of  the  Oronoco, 
told  concerning  the  astonishment  and  terror 
which  such  a  fiery  deluge  presented.  Their 
concurring  testimony  proves  the  fact  of 
its  having  been  visible  over  an  area  of 
several  thousand  miles,  extending  from  the 
icebergs  and  frozen  shores  of  Greenland  to 
the  equator,  and  from  the  lonely  deserts  of 
South  America  to  Weimar,  in  Saxony,  on 
the  banks  of  the  flowing:  Inn. 


Fiery  showers  of  a  similar  description 
have  occurred  at  different  periods,  and  ex- 
cited equal  notice.  One  such,  included 
within  the  limits  of  the  61°  of  longitude  in 
the  Atlantic  ocean,  and  that  of  100°  in 
central  Mexico,  extending  also  from  the 
North  American  lakes  to  the  West  Indies, 
presented  the  most  splendid  display  on 
record.  Being  the  third  in  successive 
years,  and  happening  on  the  same  day  of 
the  month  as  the  two  preceding,  its  re- 
currence seemed  to  invest  the  meteoric 
showers  with  a  periodical  character,  and 
originated  the  title  of  November  meteors, 


FALLS    OF    NIAGARA. 


in  which  month  they  have  been  generally 
visible. 

Our  limits  will  not  permit  a  more  ex- 
tended narrative  concerning  this  tremendous 
phenomenon,  which  excited  no  small  asto- 
nishment and  fear.  For  who  could  look  un- 
moved upon  unearthly  fireworks  playing 
over  the  dread  falls  of  Niagara  for  several 
hours,  during  which  one  of  the  largest 
meteoric  stones  remained  stationary  for  a 
considerable  time  athwart  the  wild  torrent, 
emitting  continual  flashes,  and  lighting  up 
the  dark  abyss  with  unequalled  sublimity  ! 
In  many  parts  of  the  wide  area  over  which 
the  seeming  coruscations  flashed  with  such 
insufferable  brightness,  the  utmost  conster- 


j  nation  prevailed,  and  shrieks  of  horror 
resounded  on  all  sides.  Such  was  the  case 
in  Southern  Carolina ;  and  we  owe  to  an 
eye-witness  the  following  affecting  sketch. 
"  I  was  suddenly  awoke  at  midnight  by  the 
most  distressing  cries  that  ever  fell  on 
mortal  ears.  While  earnestly  listening  for 
the  cause,  I  heard  a  faint  voice  calling  me 
by  name,  upon  which  I  arose,  and  taking 
my  sword  in  hand,  stood  at  the  door.  At 
this  moment  the  same  mournful  voice  bade 
me  arise,  saying  *  O  Lord,  the  world  is  on 
fire  ! '  I  then  opened  the  door,  and  it  is 
impossible  to  say  whether  the  awfulness  of 
the  scene,  or  the  distressing  lamentations 
of  the  negroes  most  excited  me.     At  least 
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one  hundred  lay  prostrate  on  the  ground, 
some  speechless,  others  uttering  the  bitterest 
cries,  and  with  uplifted  hands  imploring 
the  Most  High  to  save  the  world  and  them. 
The  scene  was  truly  awful,  for  never  did 
rain  fall  faster  or  more  heavily  than  the 
burning  meteors  fell  towards  the  earth,  east, 
west,  north,  and  south." 


THE    GOAT., 


The  Sun  will  pass  from  the  sign  Sagit- 
tarius to  that  of  Capricornus,  completing 
the  tropical  year,  on  the  22nd  of  the  month, 
having  been  in  the  former  sign  29  days, 
12  hours,  and  47  minutes. 

Capricornus  presents  a  singular  appear- 
ance, and  with  his  neighbour  Sagittarius, 
affords  an  exception  to  the  general  truth- 
fulness of  the  zodiacal  constellations. 

M.  R. 


Legends. — Before  colleges  were  esta- 
blished in  the  monasteries,  where  schools 
were  held,  the  profesors  in  rhetoric  fre- 
quently gave  their  pupils  the  life  of  some 
saint  as  an  exercise  in  amplification ;  and 
many  of  the  wonderful  adventures  after- 
wards related  have  been  found  to  be 
paraphrases  of  Ovid  and  Livy,  to  which  the 
students  resorted  to  eke  out  their  own  want 
of  invention.  The  wonders  therein  related 
were  originally  told  of  Pagan  gods  and 
heroes,  for  the  titles  of  whom  the  names  of 
equally  fabulous  personages  were  substi- 
tuted. As  a  specimen  of  one  of  the  hap- 
pier of  these  inventions,  that  of  "The 
Seven  Sleepers"  may  be  referred  to, 
which  is  embalmed  in  the  elegant  diction 
of  Gibbon. 


GEOGRAPHICAL    DISTRIBUTION 
OF  ANIMALS. 

Professor  Louis  Agassiz  has  commu- 
nicated to  an  American  periodical,  a  paper 
on  this  subject,  which  he  concludes  as 
follows  : — "We  are  thus  led  to  distinguish 
special  provinces  in  the  natural  distribu- 
tion of  animals,  and  we  may  adopt  the 
following  division  as  the  most  natural: 
First,  the  arctic  province,  with  prevailing 
uniformity.  Second,  the  temperate  zone, 
with  at  least  three  distinct  zoological  pro- 
vinces— the  European  temperate  zone,  west 
of  the  Weal  Mountains,  the  Asiatic  temper- 
ate zone,  east  of  the  Ural  Mountains,  and 
the  American  temperate  zone,  which  may  be 
subdivided  into  two,  the  eastern  and  the 
western — for  the  animals  east  and  west  of 
the  Rocky  Mountains  differ  sufficiently  to 
constitute  two  distinct  zoological  provinces. 
Next,  the  tropical  zone,  containing  the 
African  zoological  province,  which  extends 
over  the  main  part  of  the  African  conti- 
nent, including  all  the  country  south  of  the 
Atlas  and  north  of  the  Cape  Colonies  ;  the 
tropical  Asiatic  province,  south  of  the  Great 
Himalayan  chain,  and  including  the  Sunda 
Islands,  whose  Fauna  has  quite  a  conti- 
nental character,  and  differs  entirely  from 
that  of  the  Islands  of  the  Pacific,  as  well  as 
from  that  of  New  Holland  ;  the  American 
tropical  province,  including  Central  America, 
the  West  Indies,  and  also  tropical  South 
America.  New  Holland  constitutes  in 
itself  a  special  province,  notwithstanding 
the  great  differences  of  its  northern  and 
southern  climate,  the  animals  of  the  whole 
continent  preserving  throughout  their  pe- 
culiar typical  character.  But  it  were  a 
mistake  to  conceive  that  the  Fauna  or 
natural  groups  of  animals  are  to  be  limited 
according  to  the  boundaries  of  the  main- 
land. On  the  contrary,  we  may  trace  their 
natural  limits  into  the  ocean,  and  refer  to 
the  temperate  European  Fauna  the  eastern 
shores  of  the  Atlantic,  as  we  refer  its  west- 
ern shores  to  the  American  temperate 
Fauna.  Again,  the  eastern  shores  of  the 
Pacific  belong  to  the  western  American 
Fauna,  as  the  western  Pacific  shores  belong 
to  the  Asiatic  Fauna.  In  the  Atlantic 
Ocean  there  is  no  purely  oceanic  Fauna  to 
be  distinguished  ;  but  in  the  Pacific  we  have 
such  a  Fauna,  entirely  marine  in  its  main 
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character,  though  interspread  with  innu- 
merable islands  extending  east  of  the  Sunda 
Islands  and  New  Holland  to  the  Western 
shores  of  tropical  America.  The  islands 
west  of  this  continent  seem,  indeed,  to  have 
very  slight  relations  in  their  zoological 
character  with  the  western  parts  of  the 
mainland.  South  of  the  tropical  zone  we 
have  the  South  American  temperate  Fauna, 
and  that  of  the  Cape  of  Good  Hope,  as  other 
distinct  zoological  provinces.  Van  Die- 
man's  Land,  however,  does  not  constitute  a 
zoological  province  in  itself,  but  belongs  to 
the  province  of  New  Holland,  by  its  zoo- 
logical character.  Finally,  the  antarctic 
circle  encloses  a  special  zoological  pro- 
vince, including  the  antarctic  Fauna,  which, 
in  a  great  measure,  corresponds  to  the 
arctic  Fauna  in  its  uniformity  ;  though  it 
differs  from  it  in  having  chiefly  a  maritime 
character,  while  the  arctic  Fauna  has  an 
almost  entirely  continental  aspect. 

The  fact  that  the  principal  races  of  man, 
in  their  natural  distribution,  cover  the 
same  extent  of  ground  as  the  great  zoolo- 
gical provinces,  would  go  far  to  show  that 
the  differences  which  we  notice  between 
them  are  also  primitive  ;  but  for  the 
present  we  shall  abstain  from  further  details 
upon  a  subject  involving  so  difficult  pro- 
blems as  the  question  of  the  unity  or 
plurality  of  origin  of  the  human  family, 
satisfied  as  we  are  to  have  shown  that 
animals,  at  least,  did  not  originate  from  a 
common  centre,  nor  from  single  pairs,  but 
according  to  the  laws  which  at  present  still 
regulate  their  existence. 

Professor  Agassiz's  new  views  will  be 
found  entire  in  Jameson's  Journal,  No.  97. 


Virtue  without  Fear. — When,  upon 
mature  deliberation,  you  are  persuaded  a 
thing  is  fit  to  be  done,  do  it  boldly ;  and 
do  not  affect  privacy  in  it,  or  concern  your- 
self at  all,  what  impertinent  censures  or 
reflections  the  world  will  pass  upon  it.  For 
if  the  thing  be  not  just  and  innocent,  it 
ought  not  to  be  attempted  at  all,  though 
never  so  secretly.  And  if  it  be,  you  do 
very  foolishly  to  stand  in  fear  of  those 
who  will  themselves  do  ill  in  censuring 
and  condemning  what  you  do  well. — 
Epictetus. 
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I  stand 
Before  thee  for  the  lives  of  thousands,  rich 
In  all  that  makes  life  precious  to  the  brave ; 
Who  perish  not  alone,  but  in  their  fall 
Break  the  far-spreading  tendrils  that  they  feed, 
And  leave  them  nurtureless.    If  thou  wilt  hear  me 
For  them,  I  am  content  to  speak  no  more. 
I  am  a  simple  youth,  who  never  bore 
The  weight  of  armour — one  who  may  not  boast 
Of  noble  birth  or  valour  of  his  own. 
Deem  not  the  powers  which  nerve  me  thus  to  speak 
In  thy  great  presence,  and  have  made  my  heart, 
Upon  the  verge  of  bloody  death,  as  calm, 
As  equal  in  its  beatings,  as  when  sleep 
Approach'd  me  nestling  from  the  sportive  toils 
Of  thoughtless  childhood,  and  celestial  dreams 
Began  to  glimmer  through  the  deep'ning  shadows 
Of  soft  oblivion,  to  belong  to  me ! —  [speak — 

These  are  the  strengths  of  Heaven;  to  thee  they 
Bid  thee  to  hearken  to  thy  people's  cry, 
Or  warn  thee  that  thy  hour  must  shortly  come  ! 
I  will  not  further  urge  thy  safety  to  thee ; 
It  may  be,  is,  perchance,  too  late ;  nor  seek 
To  make  thee  tremble  at  the  gathering  curse 
Which  shall  burst  forth  in  mockery  at  thy  fall  ; 
But  thou  art  gifted  with  a  nobler  sense — 
I  know  thou  art,  my  sovereign  !  se*nse  of  pain 
Endured  by  myriad  Argives,  in  whose  souls, 
And  in  whose  fathers'  souls,  thou  and  thy  fathers 
Have  kept  their   cherish'd   state;    whose   heart- 
strings, still 
The  living  fibres  of  thy  rooted  power, 
Quiver  with  agonies  thy  crimes  have  drawn 
From  heavenly  justice  on  them. 
For  'tis  the  eternal  law,  that  where  guilt  is, 
Sorrow  shall  answer  it;  and  thou  hast  not 
A  poor  man's  privilege  to  bear  alone, 
Or  in  the  narrow  circle  of  his  kinsmen, 
The  penalties  of  evil,  for  in  thine 
A  nation's  fate  lies  circled. — King  Adrastus ! 
Steel'd  as  thy  heart  is  with  the  usages 
Of  pomp  and  power,  a  few  short  summers  since 
Thou  wert  a  child,  and  canst  not  be  relentless. 
Oh,  if  maternal  love  embraced  thee  then, 
Think  of  the  mothers  who  with  eyes  unwet    [shared 
Glare  o'er   their  perishing  children  :    hast   thou 
The  glow  of  a  first  friendship,  which  is  born 
Midst  the  rude  sports  of  boyhood,  think  of  youth 
Smitten  amidst  its  playthings ; — let  the  spirit 
Of  thy  own  innocent  childhood  whisper  pity! 
I  knew  that  we  should  pity — 
If  thou  hast  ever  loved — 

Thou  hast!  I  see  thou  hast !    Thou  art  not  marble, 
And  thou  shalt  hear  me  ! — Think  upon  the  time 
When  the  clear  depths  of  tby  yet  lucid  soul 
Were  ruffled  with  the  troublings  of  strange  joy, 
As  if  some  unseen  visitant  from  heaven 
Touch'd  the  calm  lake,  and  wreath'd  its  images 
In  sparkling  waves :  recall  the  dallying  hope 
That  on  the  margin  of  assurance  trembled, 
As  loth  to  lose  in  certainty  too  bless'd 
Its  happy  being :  taste  in  thought  again 
Of  the  stoi'n  sweetness  of  those  evening-walks, 
When  pansied  turf  was  air  to  winged  feet, 
And  circling  forest,  by  ethereal  touch 
Enchanted,  wore  the  livery  of  the  sky, 
As  if  about  to  melt  in  golden  light 
Shapes  of  one  heavenly  vision  ;  and  thy  heart, 
Enlarged  by  its  new  sympathy  with  one, 
Grew  bountiful  to  all!— From  "Ion;  a  Tragedy.** 
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Solutions  to  Questions  on  p.  240. 

51.  In  the  enunciation  of  this  question,  the  words — "  the  intersection  of  either  pair 
taking  place  in  the  chord  of  contact,  produced,  of  the  other" — which  should  have 
been  inserted  after  the  words  "produced  to  meet,"  were  accidentally  omitted  in 
transcription. 

In  the  following  demonstration  we  shall  assume  that  if  the  equations  to  four  right 
lines  proceeding  from  a  point  are  of  the  forms 

a  =  0     0  ~  0     la  +  m&  =:  0     la  —  m$  =z  0, 

a  and  j8  being  linear  functions  of  the  form  ax  -f-  by  -f-  c,  and  I  and  m  being  constants, 
any  transverse  right  line  intersecting  them  will  be  divided  harmonically.* 


Let  ABCD  be  the  quadrilateral ;  P  the  point  of  intersection  of  the  sides  BA,  CD  ; 
Q  that  of  AD,  BC  :  VY  and  XT  their  chords  of  contact,  which,  being  produced,  pass 
through  the  points  Q,  and  P. 

Let  a  —  0,  £  —  0,  be  the  equations  to  the  lines  AD,  BC,  and  let  p  =  0  be  the 
equation  to  their  chord  of  contact  TX.  Then  the  equation  to  the  conic  section  may  be 
written  in  the  form 

aj3  —  k*p2  =  0.  (1) 

Now  \etp  and  q  be  constants,  and  a  and  /3'  linear  functions,  such  that 

a=pa'  +  qp  (2) 

&z=:pa'-*qp.  (3) 

Substituting  these  forms  of  a  and  £  in  the  equation  to  the  curve,  it  becomes 

jp2a'2  —  ?2j3'2  —  Ar2p2  =  0, 

or  j9*a/2  —  &  V  —  <z*ff*  =  0, 

or  {pa'  -f-  7cp)  (paf  —  kp)  —  ?2/3'2  =z  0. 

This  form  shows  that  the  lines  represented  by 

pa>  +  kp  =  0,  (4) 


pa'  —  kp  =  0, 


(5) 


fc  *  See  Salmon's  Conic  Sections,  chap.  iv. 
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are  tangents  to  iftie  curve,  the  corresponding  chord  of  contact  being 

£'  =  0. 

Now  subtracting  (3)  from  (2),  we  have 

a  —  jB  =  fcfjT, 

which   shows  that  the  line  )3'  =  0  passes  through  the  point  of  intersection  of  a  =  0 
and  £  =z  0.     And  subtracting  (5)  from  (4),  we  have 

P==0, 

which  shows  that  the  lines  represented   by  (4)  and  (6)  intersect  on  the  line  p  =  0. 
H*nce  it  appeals  that 

pa'  +  kp  =  0,  pa'  —  kp  =  0,  0  ==  0, 

are  the  equations  to  PB,  PC,  and  VY  respectively. 

Again,  by  adding  (2)  and  (3),  it  appears  that  the  line  represented  by  a'  =  0  passes 
through  the  point  of  intersection  of  a  =  0  and  /3  =  0,  and  by  adding  (4)  and  (5),  we 
find  that  the  same  line  passes  through  the  point  of  intersection  of  pa'  -J-  kp  =  0,  and 
pa'  —  kp  =  0.     Therefore 

a'  =  0, 

must  be  the  equation  to  the  line  PQ* 

Hence  the  lines  QP,  QA,  QV,  QB,  form  an  harmonic  pencil,  for  their  equa- 
tions are 

a'  =  0, 

pa'  —  qff    =  0, 

/3'  =  0, 

pa1    +  q&   =  0. 

Therefore  the  lines  QA,  QX,  QB,  are  divided  harmonically.  Again,  the  lines 
PQ,  PC,  PX,  PB,  form  an  harmonic  pencil,  for  their  equations  are 

a'  =  0, 

pa'  —  kp  =  0, 

P  =  0, 

pa'  +  kp  =  0. 
Therefore  the  lines  QA,  QX,  QB,  are  divided  harmonically. 

Q.  E.  D. 

52.  Let  3*  =  the  number  of  gentlemen  present  at  first. 

Then  4«r  =  the  number  of  ladies. 

When  two  ladies  and  two  gentlemen  had  left,  we  have,  by  the  terms  of  the  question, 
the  equation 

3a  —  2  ■     J2_ 

4a-  —  2  ~  "5" 

Multiplying  up.  and  transposing 

9x  — -  Sx  =  6  —  4, 

a  =  2, 

Consequently  there  were  present  at  first  6  gentlemen  and  8  ladies,  and  the  numbers 
invited  were  7  and  10. 
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215—  Snakes.  M.  R.  F.— Snakes  have  been  found  in 
frozen  masses  apparently  dead,  but  have  been  "  thawed 
out"  and  revived.  The  case  of  toads  discovered  in  solid 
blocks  of  stone  or  marble  is  not  so  well  authenticated. 

21 Q—  Alcoholic  Liquors.  D.  I.  H.—  Anti-Bacchus  and 
the  works  of  Dr.  Lees,  may  be  consulted.  An  epitome 
of  the  arguments  on  the  subject  is  to  be  found  in  Dr. 
Carpenter's  Prize  Essay  on  the  Vemperance  Question. 

QOO—Arilla.  D.  R.— Axilla,  in  Botany,  is  the  angle 
formed  by  the  separation  of  a  leaf  from  its  stem;  hence 
the  term  axillary  is  applied  to  anything  which  grows  from 
that  angle.     It  is  at  this  point  that  buds  appear. 

218— Racoon.  II.  J.  N.— The  racoon  does  not  belong 
to  the  ape  tribe,  but  is  a  species  of  the  badger.  It  is  found 
in  Jamaica,  North  America,  &c. 

219— Guanni.  F.— This  Italian  poet,  from  the  melody 
of  whose  rhythm  our  own  Milton  is  said  to  have  derived 
some  of  his  own  "  wordy  music,"  was  born  at  Ferrara  in 
1537.     He  was  the  author  of  the  Pastor  Fido. 

220— Natural  System.  C.  M.  W.— Lindley's  work  on 
Systematic  Botany  is  perhaps  tlie  most  complete;  but 
Carpenter's  book,  or  Griffin's  edition  of  Balfour,  is  all  that 
is  required  by  the  ordinary  student. 

221—  Historic  Tales.  O.  L.  S.— Many  of  the  questions 
you  submit  are  answered  in  our  Historic  Tales,  which  are 
not  introduced  to  please  the  lovers  of  fiction,  but  as  modes 
of  illustrating  history,  especially  the  manners  and  customs 
of  periods. 

222— Tchibouque.  A.  M.  M'C— Many  foreign  words 
are  subject  to  varieties  in  spelling,  such  as  that  to  which 
our  correspondent  refers,  owing  to  attempts  of  different 
persons  to  represent,  with  our  ambiguous  and  imperfect 
alphabet,  terms  derived  from  other  languages. 

223— Hailstorms.  B.  P.— The  largest  masses  of  frozen 
moisture  which  we  remember  to  have  read  of,  are  described 
in  Colonel  Sykes's  Memoir  on  the  Hailstones  of  India,  in 
which  it  is  stated  that  the  weight  of  some  of  the  hailstones 
was  fourteen  pounds. 

224c— Nitrogen.  W.  J.— From  the  experiments  of  Dr. 
Wollaston,  M.  Wohler,  and  M.  Rose,  it  appears  that  nitro- 
gen may  be  fixed  at  the  high  temperatures  of  an  iron-blast 
furnace.     (See  Athenaeum,  No.  1158.) 

225—  Elocution.  G.  S.— We  know  of  no  work  con- 
taining thoroughly  good  instruction  in  Elocution.  For  a 
selection  of  pieces  for  recitation,  The  Standard  Elocutionist 
(2s.  6d.)  is  to  be  commended;  but  for  a  scientific  series  of 
exercises  we  would  recommend  Vocal  Gymnastics. 

226—  Milton.  F.— The  most  complete  biography  is 
that  by  Todd,  but  it  is  voluminous  and  expensive.  A  small 
pocket  volume  by  Mr.  Cvrus  Edmonds,  entitled  Milton,  a 
Biography,  has  lately  been  published,  and  contains  a  con- 
densed account  of  the  most  interesting  features  of  the  life 
of  the  greatest  poet  and  prosewriter  in  theEnglish  language. 

227— Literary  Imposture.  H.  H.— Some  curious  facts 
on  this  subject  may  be  found  in  TyrwhiVs  Vindication  of 
his  Appendix  to  Rowley's  or  Chatterton's  Poems.  See 
also  the  Life  of  Varillas,  the  French  historian,  and  Annius 
of  Viterbo  ;  or  the  history  of  Ireland's  Shakespere. 

228— Galvanic  Battery.  A.  M.  writes,  desiring  to 
inform  his  fellow-pupils  that  he  has  found,  by  experience, 
that  the  most  efficient  instrument  is  an  electro- magnetic 
coil  machine,  connected  with  Smee's  battery.  Price,  with 
mahogany  case,  ahout  fifty  shillings. 

229  —  Window*.  H.  J.  S.— This  obnoxious  tax  upon 
light  was  established  in  1695— changed  to  a  house-tax  in 
1851.  Windows  of  some  kind  were  glazed  as  early  as  the 
third  century.  Glass  was  introduced  into  England  for 
this  purpose  in  680.  The  fashion  to  have  glazed  windows 
did  not  become  general  till  118'). 

23Q— Sight  in  Fogs.  H.  W.  B.— M.  Lavin's  letter  to 
the  French  Institute  will  give  you  the  detailed  information 
you  require  on  this  subject.  From  his  experiment  it  ap- 
pears that  on  looking  through  a  red  glass,  objects  which 
were  before  invisible  on  account  of  the  thickness  of  the 
fog  are  distinctly  seen. 

231  —  Tenacity  of  Metals.  B. — The  tenacity  of  metals 
varies  with  their  temperature,  generally  decreasing  as  the 
temperature  rises.  With  silver  the  tenacity  diminishes 
more  rapidly  than  the  temperature ;  while  with  gold,  copper, 
platinum,  and  palladium,  it  decreases  less  rapidly  than  the 
temperature.  It  is  singular,  however,  that  iron  has  a 
greater  tenacity  at  392°,  than  at  212"  Fahr. 

232— Grammatical.  D.— The  sentence,  "It fulfils  the 
condition  of  the  bishop's  consulting  his  clergy,"  is-  in- 
elegant, to  say  the  least.  "  Consulting"  is  compelled  to 
act  a  double-faced  part,  being  a  substantive  with  regard 
to  the  bishop,  and  as  a  verb  with  regard  to  his  clergy.  It 
would  be  more  correctly  written—"  It  fulfils  the  condition 
of  a  consultation  of  the  bishop  with  his  clergy." 

233— Grotius.    &.  R.— We  have  never  seen  anything 


which  gave  us  reason  to  believe  that  the  vulgar  accusation 
against  this  great  man  (that  he  neglected  his  official 
duties)  was  true.  Nearly  the  whole  of  the  writings  by 
which  his  name  is  known  to  the  world,  were  composed  ia 
prison.  His  treatise  on  the  Truth  of  the  Christiun  Religion, 
was  originally  in  Dutch  verse. 

234t— Medina  Conde.  C.  R. — This  man,  whose  "  name 
is  a  by-word  and  a  proverb  in  certain  circles  in  Spain," 
was  an  antiquary,  who  is  said  to  have  piously  sought  to 
support  the  pretensions  of  the  clergy  by  forged  deeds,  &c, 
which  were  pretended  had  been  dug  up.  He  sold  to  the 
Morocco  ambassador  a  copper  bracelet  of  Fatima,  which 
Medina  proved  (?)  by  its  Arabic  inscriptions  and  certifi- 
cates, to  be  genuine,  and  found  amongst  the  ruins  of  the 
Alhambra,  with  other  treasures  of  its  last  king,  who  had  hid 
them  there  in  better  days.  This  famous  bracelet  was 
afterwards  discovered  to  have  been  made  by  Medina's  own 
hands  from  an  old  brass  candlestick  ! 

2,Q$—Rochefoucault.  N.  N.— The  maxims  of  this  noble 
author  are  a  continued  satire  upon  human  nature,  tracing 
every  action  and  motive  to  the  single  principle  of  self-love. 
He  was  so  timid  that  he  could  never  summon  resolution, 
at  his  election,  to  address  the  Academy  :  he  lived  a  close, 
domestic  life.  The  reason,  probably,  why  both  Roche- 
foucault  and  Chesterfield  agreed  in  taking  so  low  a  view 
of  human  impulses  was,  that  they  both  studied  in  that 
corrupt  school— the  court;  where  success  is  none  the  less 
admired  in  consequence  of  the  sacrifice  of  principle  which 
obtained  the  so-called  "dignity." 

236-— Poisons  tested  on  Animals.  A.  C. — It  is  at  all 
times  cruel,  and  under  almost  all  circumstances  unneces- 
sary, to  try  whether  any  article  contains  poison  by  experi- 
ments upon  animals.  Moreover,  in  many  cases,  these 
experiments  have  been  quite  inconclusive  as  a  test  of  the 
effects  of  any  drug  upon  the  human  system.  This  is 
especially  the  case ^vith  rabbits,  which  are  the  most  fre- 
quent subjects  of  experiment.  Dr.  Christison  remarks, 
that  "Rabbits  should  be  entirely  rejected  in  these  in- 
quiries, since  he  had  found  that  they  were  not  affected  by 
many  poisons  which  were  fatal  to  other  animals.  Dogs 
and  cats  were  the  only  animals  which  could,  from  their  in- 
ternal structure,  be  regarded  as  the  representatives  of  the 
human  system  in  these  investigations." 

237~ Le  Sage.  H.  H.  L.— Le  Sage  was  not  a  Spaniard, 
as  our  correspondent  supposes,  but  a  Frenchman.  The 
error  is  not  uncommon,  and  arises  from  the  circumstance 
that  the  principal  works  by  which  Le  Sage  is  known  are 
fictions  or  dramas  whose  plots  are  laid  in  Spain.  He  began 
his  literary  career  by  translating  from  the  Spanish  of 
Lopez  de  Vega,  one  of  whose  plays  he  adapted  to  the 
French  stage.  This  work  was  not  printed  till  1700.  The 
compositions  by  which  he  is  best  known  are,  The  Bachelor 
of  Salamanca,  Gil  Bias,  and  The  Devil  on  Two  Sticks.  All 
of  them  deal  plentifully  in  humorous  satire  on  human 
nature.  Le  Sage  was  born  at  Sarzeau  in  the  vicinity  of 
Rhuys,  near  Vannes.  He  died  at  Boulogne,  on  the  17th 
of  November,  1747,  in  the  eightieth  year  of  his  age.  The 
last  edition  of  his  works  is  that  by  Renouard,  Paris,  1822; 
12  vols.  8vo.,  with  a  fac-simiie,  and  a  preliminary  notice  by 
M.  Audiffret. 

238— Natural  History.  Interesting  Fact.  J.  B.— Our 
friend,  writing  to  the  Editor,  in  the  course  of  his  letter 
says: — "A  friend  of  mine,  about  a  month  ago,  found  a 
young  wild  pigeon,  early  in  the  morning,  on  his  bed- 
room window.  He  supposed,  from  its  injured  wing,  that 
it  had  fallen  out  of  its  nest  in  the  high  trees  which  sur- 
rounded the  house,  and  in  which  there  are  a  great  number 
of  wild  pigeons.  My  friend  put  the  young  bird  in  a  parrot's 
cage,  with  the  intention  of  keeping  it  till  it  was  old  enough 
to  provide  for  itself.  After  having  it  for  a  fortnight,  he  let 
it  go,  and  thought  no  more  of  it  until  he  called  his  own  tame 
pigeons  to  feed,  when  to  his  surprise  the  wild  bird  came 
out  of  the  tree  and  began  to  pick  with  the  other  pigeons, 
which  it  has  done  ever  since.  When  it  has  made  its  meal, 
it  flies  back  into  the  wood.  It  has  even  entered  the  cage 
in  which  it  was  nurtured.  This  is  the  first  instance  which 
has  come  to  our  knowledge  in  which  a  wild  pigeon  has  been 
domesticated." 

239—  Sneezing.  F.  R.  W.— The  prevalent  custom  of 
salutauonafter  sneezing  is  common  to  all  nations.  "Some 
Catholics,"  says  Father  Feyjoo,  "attribute  the  origin  of 
this  custom  to  a  papal  ordinance,"  which  ordered  a  prayer 
to  be  said  during  the  prevalence  of  a  pestilence  which 
commenced  by  sneezing.  The  Rabbins  have  a  different 
legend,  which  gives  the  age  of  Jacob  as  the  date  of  the 
institution  of  the  custom.  Aristotle  attributes  the  custom 
to  the  reverence  men  have  for  the  head,  as  the  seat  of  good 
sense  and  genius.  There  are  allusions  to  it  in  Pliny,  and 
the  custom  was  found  to  exist  among  the  aborigines  of 
North  America.    We  remember  that  Xenophon,  in  his 
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Anabasis,  alludes  to  sneezing  as  an  omen  of  evil,  to  coun- 
teract the  ill  effects  of  which  the  bystanders  cried  aloud, 
feu?  auiaov  !  Plutarch,  in  his  life  of  Themistocles,  says 
that  betore  a  naval  battle,  it  was  considered  a  sign  of 
conquest,  and  a  congratulatory  exclamation  was  made. 
The  "Philosophy  of  a  Sneeze,"  in  the  Family  Friend,  will 
give  our  readers  a  humorous  and  popular  explanation  of 
the  phenomenon,  considered  physiologically. 

240— Trifles.  E.  R.— The  best  essay  we  know  on  the 
importance  of  small  matters  is  to  be  found  in  Tupper's 
Proverbial  Philosophy.  Perhaps  nothing  shows  more  dis- 
tinctly the  importance  of  attention  than  printing,  since  a 
slight  typographical  error  may  change  the  sense  of  a  sen- 
tence— example,  Family  Friend  may  become  Family  Fiend, 
by  dropping  an  r.  We  remember  hearing  how  a  French 
poet  had  inscribed  a  copy  of  verses— A  Guillemelte,  chienne 
de  ma  Sa-ur.  In  a  second  edition,  it  is  said,  the  word  ma 
having  dropped  out,  the  letters  were  placed  by  mistake  in 
such  a  manner,  as  to  make  the  sentence  read— ma  chienne  de 
Sceur.  In  1717  a  Bible  was  printed  at  the  Clarendon  press, 
in  which  the  heading  of  the  20th  chapter  of  Luke  stood 
thus— "  The  parable  of  the  Vinegar  ."  By  mistake  a  g 
bad  been  substituted  for  a  y,  and  the  d  dropped  out.  A 
quarrel  about  an  old  bucket  has  ere  now  led  to  a  destruc- 
tive war ;  a  trifling  accident  has  destroyed  a  city.  The 
most  important  interests  frequently  depend  upon  a  steady 
and  uniform  attention  to  small  matters.  We  have  no 
faith  in  men  who  are  so  impressed  with  their  own  concep- 
tions of  the  immensity  of  their  "  mission,"  that  they  spend 
their  energies  in  pride-blown  vapourings,  and  are  too  self- 
satisfied  to  condescend  to  pay  attention  to  "details." 
They  can  live  for  nothing  less  than  "the  universe,"  and 
therefore  forget  their  duty  to  the  »« limited  circle"  of 
fellow-creatures  in  the  "  narrow  sphere  of  reality."  It  is 
easier  to  talk  of  "  the  devotion  of  a  life  to  the  elevation  of 
our  fellow-man,"  than  to  give  a  week's  steady  attention  to 
collecting  for  the  support  of  a  Sunday  school. 
*  241— Life  Assurance.  W.  H.,  B.  P.,  &c— In  answer 
to  numerous  inquiries  on  this  head,  we  reply  that  we  can- 
not undertake  to  recommend  any  particular  office,  because 
the  scheme  of  each  different  association  has  some  peculiar 
feature  to  recommend  its  tables  to  particular  individuals. 
There  are,  however,  certain  great  principles  which  we 
should  require  to  find  in  every  association  for  Life- 
assurance  to  which  we  recommended  our  friends  to  attach 
themselves.  1st.  That  it  should  conduct  its  business  on 
the  mutual  principle,  the  whole  of  the  profits  belonging  to 
the  assured,  and  divisible  at  frequent  intervals.  2nd.  That 
the  rates  should  be  such  as  to  insure  safety;  being  calcu- 
lated on  known  and  recognised  data  (such  as  the  Carlisle 
tables,  the  experience  of  the  old  offices,  or  the  returns  of 
the  registrar-general,  so  far  as  they  can  be  applied),  suf- 
ficient margin  being  left  to  cover  the  expenses  of  manage- 
ment. As  our  pupils  may  not  have  access  to  the  data,  we 
may  remark  in  explanation,  that  we  should  have  little  con- 
fidence in  tables  which  required  less  than  a  yearly  pay- 
ment of  forty -eight  shillings  for  each  hundred  pounds  in- 
sured (ontne  mutual  principle)  by  a  man  aged  thirty.  3rd. 
That  the  policies  should  be  indisputable,  and  free  from 
liability  to  forfeiture  from  any  omissions  or  mistakes  on 
the  ground  of  the  original  contract  (or  policy)  between  the 
association  and  the  insured.  [See  an  interesting  pamphlet 
on  the  Defects  of  Life  Assurance,  by  Alexander  Robertson, 
Esq.  Orr  &  Co.]  The  policy  can  under  such  circum- 
stances only  be  a  guarantee  of  certain  provision  for 
dependent  persons,  and  a  negotiable  security  during  the 
life  of  the  assured.  The  "  self-protecting  policy,"  is  a 
feature  recently  introduced  into  Life-assurance  by  one  of 
the  best  offices.  In  this,  by  a  small  annual  payment,  a 
person  insures  5QI.  to  be  paid  at  his  death  whenever  it 
occurs,  and  secures  an  annuity  or  yearly  stipend  to  be  paid 
to  himself  if  he  lives  beyond  a  certain  age.  But  the 
various  applications  of  the  excellent  principle  of  Life- 
assurance  are  numberless,  and  would  occupy  in  explana- 
tion more  space  than  we  can  afford;  and  the  prospectuses 
of  any  of  the  companies  may  be  had  on  application  to  their 
agents  or  secretaries. 

242 — Diary.  J.  S.— A  diary  is  a  perpetual  mentor. 
"We  kept  one  lor  several  years,  and  have  recently  resumed 
the  habit.  There  are  no  pages  which  can  be  of  such  sin- 
gular interest  to  us  as  those  which  contain  our  own  biogra- 
phy; and  it  would  be  difficult  to  estimate  the  loss  we 
feel  in  the  hiatus  which  occurs  by  our  neglect.  To  be 
morally  useful,  a  diary  must  be  written  in  the  severest 
honesty,  '•  neither  extenuating,  nor  setting  down  aught  in 
malice ;"  and  when  a  person  has  the  courage  to  write  the 
faults  of  to-day,  he  will  thereby  gain  strength  to  resist  the 
temptations  of  to-morrow.  Often,  in  the  battle  of  life,  the 
allurements  of  ambition,  or  the  strong  attachment  we  may 
feel  for  a  dear  friend  may  make  us  deviate,  by  slight  de- 


grees, from  the  paths  of  truth  and  rectitude,  till  we  find 
ourselves  unexpectedly  upon  the  wide  ocean  of  crime,  ere 
our  conscience  be  awakened,  and  when  it  is  painful  labour, 
and  almost  an  impossibility,  to  retrace  our  steps.  But  a 
diary  is  a  perpetual  stimulant  to  conscience ;  a  moral 
mirror,  that  shows  us,  daily,  our  own  character— not  as  we 
would  wish  to  believe  ourselves,  but  as  we  are.  It  is  a 
constant -guage  of  our  short-comings,  a  private  scale, 
which  brings  distinctly  to  view  the  difference  between 
what  we  ought  to  be,  and  what  we  are.  An  honest  diary 
destroys  the  deception  which  every  man,  more  or  less, 
practices  unwittingly  upon  himself;  for  each  one,  when 
he  finds  himself  sinning,  believes  that  he  is  more  tempted 
than  his  fellow,  and  (except  in  his  diary)  he  paints  his 
virtues  in  permanent,  and  his  vices  in  fading  colours.  It 
is  not  unfitting  at  this  time  to  urge  upon  our  readers  the 
great  moral  advantage  arising  from  the  punctual  and 
honest  use  of  a  diary.  To  put  our  advice  into  a  prac- 
tical shape,  let  us  recommend  the  purchase  of  a  Diary  for 
1852,  and  that  our  pupils  begin  a  trial  of  their  moral 
courage,  by  entering  in  its  pages  (as  a  preface  or  appen- 
dix) a  true  statement  of  their  faults  and  follies  during  the 
past  year,  together  with  a  brief  sketch  of  what  they  believe 
to  be  their  religious,  moral,  intellectual,  and  pecuniary 
position,  their  prospects,  hopes,  loves,  joys,  sorrows,  &c, 
at  the  beginning  of  the  year.  At  the  conclusion  of  the 
twelve  months  they  will  find  themselves  in  possession  of 
a  most  pleasing  record  of  acts  and  feelings,  and  will  re- 
open a  new  diary,  with  a  firm  conviction  of  the  great  moral 
influence  of  its  habitual  use.  The  prices  of  Diaries,  nicely 
bound  in  cloth,  vary  from  two  shillings  to  a  guinea. 

243-—  Water.    M.  B.— Well  water  may  be  affected  as 
to  purity,  taste,  &c,  by  the  presence  of  mineral  salts,  or 
of  animal  matters.    The  mineral  substances  are  silica, 
alumina,  carbonates,  and  phosphates  of  lime  and  mag- 
nesia, sulphate  of  alumina  and  potass,  chlorides  of  cal- 
cium, magnesium,  sodium,  and  nitrates  of  the  same  bases. 
These  mineral  salts,  in  small  proportions,  do  not  seriously 
affect  the  qualities  of  water  used  for  domestic  purposes  ; 
when,  however,  they  are  in  large  proportions  or  combined 
with  animal  matters,  the  water  is  not  fit  for  either  washing 
or  drinking.  The  presence  of  animal  matters  is,  therefore, 
of  the  very  highest  importance,  since  their  effects  on  the 
human  economy  produce  dysentery,  and  various  maladies 
which  appear  to  be  contagious,  because  the  whole  popu- 
lation acquire  the  poison  at  the  same  source,  and  are 
affected  at  the  same  time.    Hence  burial-grounds  of  all 
kinds  should  be  at  such  a  distance  from  the  town  as  to 
prevent  the  injury  of  the  wells  by  the  filtration  of  the 
rain  through  the  so  1  of  such  places.     We  have  observed 
in  more  than  one  instance,  that  where  the  burial-grounds 
of  a  town  are  much  above  the  level  of  its  streets,  or  are 
placed  in  its  centre,  that  the  mortality  is  above  the  average. 
The  presence  of  magnesia,  in  considerable  quantities,  in 
well-water,  has  been  said  to  produce  goitre  and  cretinism  ; 
but  there  is  some  doubt  as  to  the  truth  of  this  statement. 
The  disagreeable  taste  of  the  water  sent  to  us  appears  to 
be   derived  from  alumina  dissolved  in  an  excess  of  car 
bonic  acid.     It  contains  also  a  large  quantity  of  vegetable 
matter,  derived,  apparently,  from  filtration  through  peal, 
or  by  passage  over  moor  land.    The  soil  generally  exer- 
cises a  great  purifying  power,  by  the  oxidation  of  organic 
matters.     [See  Dr.  Smith's  Report,  published  in  Jameson's 
Journal,  No.  98.  ]    There  are  many  natural  water-purifiers. 
In  the  Quarterly  Review  it  is  related  that  Mr.  Warrington 
had,  for  a  vear,  kept  twelve  gallons  of  water  in  a  state  of 
admirably'balanced  purity  by  the  action  of  two  gold  fish, 
six  water-snails,  and  two  or  three  specimens  ot  that  ele- 
gant aquatic  plant  known  as  Vallisneria  spiralis.    Before 
the  water-snails  were  introduced,  the  decayed  leaves  of 
the  Vallisneria  caused  a  growth  of  slimy  mucus,  which  made 
the  water  turbid,  and  threatened  to  destroy  both  plants 
and  fish.     But,   under  the  improved    arrangement,  the 
slime,  as  fast  as  it  was  engendered,  was  consumed  by  the 
water-snails,  which  reproduced  it  in  the   shape  of  young 
snails,  whose  tender  bodies,  again,  formed  succulent  food 
for  the  fish ;  while  the  Vallisneria  plants  absorbed  the  car- 
bonic acid  exhaled  by  the  respiration  of  their  companions, 
fixing  the  carbon  in  their  growing  stems  and  luxuriant 
blossoms,  and  supplying  fresh  oxygen  for  the  respiration 
of  the  snails  and  the  fish.    The  spectacle  of  perfect  equili- 
brium thus  simply  maintained  between  animal  and  vegeta- 
ble, must  have  been  very  beautiful ;  yet  the  experiment  is 
so  simple,  that  any  of  our  pupils  may  repeat  it  with  a  cer- 
tainty of  success.     It  is  possible  that  some  such  means 
may  hereafter  be  made  available  on  a  large  scale,  for 
keeping  tank-water  clean  and  sweet.    Where  attempts  to 
form  small  fish-ponds  on  lawns  have  failed,  the  adoption 
of  the   principle  would  probably  remove  the  difficulties 
which  have  hitherto  been  insurmountable, 


A  SYSTEM 


OF 


NATURAL   GEOGRAPHY. 


Gold  and 

Excepting 

VOL.  I 


CHAPTER  XII. 

CONCLUSION  OF  SOUTH  AMERICA— OCEANIA. 

C34.  The  region  of  Brazil  constituted, 
until  1822,  the  most  important  colony  of 
Portugal.  It  was  declared  an  independent 
empire  in  that  year.  The  magnificent  coast- 
line, fertile  soil,  fine  climate,  and  numerous 
rivers,  place  Brazil  in  a  very  high  position, 
as  regards  the  possession  of  natural  advan- 
tages. But  all  these  have  been  comparatively 
neglected  for  the  sake  of  the  mines,  which 
produce  gold  and  diamonds  in  abundance. 
Hence  these  latter  have  positively  operated  to 
retard  the  progress  of  the  country,  instead  of 
increasing  its  wealth  and  resources. 

635.  A  large  proportion  of  the  empire  consists  of 
the  impenetrable  forests  of  the  Amazons,  which  are, 
excepting  in  the  immediate  neighbourhood  of  the 
larger  streams,  nearly  uninhabited.  Consequently 
it  is  only  along  these  streams  and  on  the  coast  that 
the  land  is  at  all  reclaimed.  But  the  eastern  and 
southern  regions  are  more  capable  of  improvement, 
from  their  greater  freedom  from  wood,  and  these 
have  been  extensively  cultivated. 

636.  The  climate  is  everywhere  very  hot,  except 
at  the  southern  extremity  and  among  the  higher 
lands  of  the  Brazilian  mountains.  Rain  is  also 
very  abundant.  To  the  vegetable  produce  of  the 
last  three  States,  Brazil  adds  Tapiocn,  the  produce 
of  the  Manioc  or  Cassava  root ;  but  it  yields  no  Bark. 
The  forests  contain  many  woods  valuable  for  Tim- 
ber, for  Ornament,  and  for  Dyeing;  and  these,  will! 

Gems,  Sugar,  Cotton,  Coffee,  Rice,  Cacao.  Hides,  and  Tallow,  constitute  the  chief  exports, 
only  Gold  and  Silver  Ornaments,  and  some  Straw  Plaiting,  there  are  no  manufactures. 
I. — NO.  XXIV.  N 
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637.  Rio  de  Janeiro  (200,000),  the  capital,  is  noted  for  its  fine  port.  It  is  the  first  city  in  South 
America  in  point  of  commerce  and  population.  Bahia  or  St.  Salvalor  (150,000),  and  Pernambucq* 
(08,000),  have  much  trade.    There  are  no  large  towns  in  the  interior. 

638.  The  State  revenue  is  estimated  to  be  £2,500,000;  and  the  army  in  time  of  peace  to  number 
15, COO.     The  fleet  consists  of  3  frigates  and  38  smaller  vessels. 

639.  Nearly  half  the  territory  of  Peru  is  occupied  by  the  lofty  chain  of  the  Andes. 
A  narrow  plain  intervenes  between  this  range  and  the  Pacific,  and  on  this  plain  no* 
rain  falls.  On  the  other,  or  inland  slope,  the  country  presents  a  wide  plain,  in  some 
parts  bearing  the  character  of  the  Selvas,  in  others  that  of  the  Llanos  (622).  On  thesa 
plains  rain  is  abundant. 


ANCIENT    PERUVIANS. 


640. 


Though  part  of  the  soi1  is  very  fertile,  Agriculture  has  not  yet  been  much  attended  to ;  thfr 
breedlng'of  cattfe  offering  an  employment  of  more  freedom  and  excitement,  and  requiring  less  industry- 
To  this,  therefore,  or  to  the  working  of  the  numerous  mines  of  Gold,  Silver,  Copper,  Lead,  and  Gems, 
the  inhabitants  are.. principally  devoted. 

641.  Peru  exports  the  products  of  her  Mines,  some  Cotton,  Bark,  Wool,  Hides,  and  Tallow 
There  are  no  manufactures  of  importance. 

642  Lima  the  capital,  has  60,000  inhabitants.  At  Callao,  the  port  of  Lima,  there  is  con- 
siderable trade  '  Cuzco  (40,000),  was  the  capital  of  the  Tncas,  the  former  rulers  of  Peru.  The  whole 
district  is  volcanic,  and  nearly  ail  the  towns  have  suffered  more  or  less  from  earthquakes. 

613.  The  adjoining  State  of  Bolivia  presents  many  of  the  same  characters  as  Peru, 
tut  is  rather  less  productive  ;  and  from  having  only  a  very  small  proportion  of  coast 
territory,  and  that  occupied  by  the  sandy  desert  of  Atacama,  its  commerce  is  very  limited 
and  cramped. 

644.  Just  on  the  borders  of  Bolivia  is  the  great  lake  Titicaca.  This  is  formed  by 
the  drainage  of  a  large  plateau,  occupying  an  area  nearly  three  times  as  great  as  Eng- 
land and  Wales,  elevated  more  than  1 2,500  feet,  and  surrounded  by  the  loftiest  summits 
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of  the  Andes,  which  here  bifurcate  and  form  two  chains  enclosing  the  plateau. 
Notwithstanding  its  great  elevation,  (exceeding  that  of  almost  all  the  mountain  chains 
of  Europe,)  this  plain  of  Titicaca  is  fertile,  and  contains  several  towns  and  villages.  The 
mountains  of  Nevado  de  Sorata,  Illimani  (620),  Gualatieri,  which  cluster  about  Titicaca, 
are  only  second  in  height  to  the  Himalaya  (383),  and,  with  the  extraordinary  elevation 
and  yet  fertile  character  of  the  plateau,  render  it  one  of  the  most  remarkable  spots  on 
the  earth. 

645.  Near  this  plain,  at  an  elevation  of  16,000  feet,  are  the  famous  silver  mines  of  Potosi.  They 
are  at  present  far  less  productive  than  formerly.  The  eastern  or  plain  region  of  Bolivia  is  intersected 
by  the  higher  affluents  of  the  Amazons  and  La  Plata,  and  presents  the  character  of  extensive  Llanos 
or  Pampas,  intermingled  with  dense  forests  (622). 

646.  Silver  and  Gold  form  the  chief  exports,  but  Cacao,  Cattle,  Horses,  and  Mules  also  constitute 
noticeable  articles  of  trade.  It  may  well  appear  to  us  to  be  specially  a  dispensation  of  Infinite  Wisdom,, 
that  the  vast  heights  of  the  Andes,  which,  from  their  great  elevation,  rugged  and  barren  character, 
and  severe  climate,  are  unfitted  for  cultivation,  teem  with  Gold,  Silver,  Copper,  Mercury,  and  many 
other  of  the  most  valued  mineral  productions. 

647.  Chuquisarca  or  Charcas  (12,000),  is  the  temporary  capital  of  Bolivia.  "Within  the  plain 
of  Titicaca,  La  Paz  contains  40,000  inhabitants;  and  Potosi,  near  its  south-eastern  border,  has  now 
9,000  inhabitants,  where  it  was  formerly  estimated  to  contain  more  than  100,000.  The  great  elevation 
of  many  of  the  inhabited  spots  in  this  district  is  worthy  of  remark.  Potosi  is  13,300  feet,  Puni,  12,800, 
the  Post-house  of  Pati,  14,400  feet,  and  many  other  towns  and  villages  are  at  heights  varying  from 
12,000  to  13,000  feet  above  the  sea. 

648.  Paraguay  offers  a  fine  and  fertile  region  of  almost  unbroken  plain,  fitted  for 
the  production  of  many  tropical  plants,  and  abounding  in  pastures  and  noble  forests. 
It  produces  Sugar,  Cotton,  and  Tobacco,  in  the  hot  or  northern  parts,  where  the  average 
temperature  exceeds  70°  ;  while  in  the  southern  districts,  all  the  fruits,  grains,  and  vege- 
tables of  temperate  climes  flourish.  Its  most  remarkable  production  is,  however,  the 
Mate,  or  Paraguay  Tea,  which  is  used  as  tea  to  a  great  extent  in  South  America. 
Hides,  Tallow,  Wax,  Honey,  and  live  Cattle  are  also  exported. 

649.  Assumption,  the  capital,  is  said  to  contain  12,000  inhabitants.  Villa  Rica  and  Villa 
PiEal  are  the  next  most  important  places;  but  little  is  known  of  the  State,  owing  to  the  jealousy 
which  is  entertained  of  the  visits  of  all  strangers. 

650.  The  Republic  of  La  Plata  comprises  the  greater  part  of  the  Pampas  region, 
together  with  a  mountainous  country  extending  from  near  the  southern  edge  of  the  pla- 
teau of  Titicaca,  along  the  line  of  the  Andes. 

651.  Much  of  this  country,  and  indeed  of  the  whole  district  west  of  the  River  Paraguay,  is  desert 
and  barren,  consisting  of  sandy  or  gravelly  plains,  covered  in  many  parts  during  the  dry  weather  with 
an  incrustation  of  salt  or  of  sulphate  of  soda,  and  nourishing  only  a  few  saline  plants.  But  the  plains 
adjacent  to  the  river,  and  extending  to  the  south  of  the  estuary  of  the  La  Plata,  are  very  fertile,  and 
afford  pasture  for  immense  herds  of  cattle.  Some  of  these  plains  are  covered,  during  part  of  the  year, 
over  vast  surfaces,  with  the  Pampas  thistle;  yet,  on  the  destruction  of  these,  a  rich  pasture  of  clover 
springs  up,  atoning  for  the  previous  unprofitable  condition;  while  other  plains  offer  uniform  expanses 
of  luxuriant  grass  land. 

652.  The  character  of  the  country  has  determined  the  energy  of  the  people  principally  to  the 
breeding  of  Horses  and  Cattle.*  Hence  the  exports  consist  almost  exclusively  of  Hides,  Tallow,  Beef, 
Bones,  Horns,  Hair,  and  some  live  Cattle.  Many  of  the  most  valuable  properties  are  in  the  possession 
or  under  the  management  of  Europeans,  the  agents  of  great  mercantile  houses,  who  have  establish- 
ments at  Buenos  Ayres,  Monte  Video,  and  other  ports. 

653.  Buenos  Ayres,  the  capital  and  chief  port,  has  100,000  inhabitants,  including  resident 
foreigners.     The  commerce  is  very  extensive. 

654.  The  little  State  of  Uruguay  or  Banda  Oriental,  has  much  the  same  cha- 
racter as  La  Plata,  though  more  undulating  and  hilly;  but  owing  to  the  prevalence  of 
the  thistles  in  the  higher  grounds,  the  finest  estancias  are  confined  to  the  valleys  and 
banks  of  the  rivers.  The  country  is  well  watered,  and  the  climate  mild  and  temperate. 
The  exports  are  almost  entirely  confined  to  the  produce  of  the  herds  of  cattle  and  horses. 

*  A  lively  and  interesting  description  of  the  management  of  these  estates,  called  "  Estancias,'* 
will  be  found  in  the  Household  Words,  vol.  ii.  pp.  190,  210,  233  ;  and  a  no  less  excellent  account  of 
the  work  of  the  "  Saladero,"  or  salting-house,  where  the  cattle  are  killed,  their  flesh  salted,  and  the 
hides,  bones,  and  tallow  prepared,  in  p.  417  of  the  same  volume. 
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655.  Monte  Video,  the  capital,  has  12,000  inhabitants.  Its  port  is  exposed  to  considerable  risk 
from  the  Pamperos,  which  arise  quite  suddenly  (624).  Colonia,  on  the  estuary,  and  Paysandu, 
on  the  Uruguay  river,  are  places  of  some  maritime  trade. 

656.  The  narrow  strip  of  land  forming  the  Republic  of  Chili  is,  from  its  vicinity 
to  the  snow-capped  Andes,  well  supplied  with  small  streams,  which,  from  the  uniform 
slope  of  the  land,  are  easily  employed  for  irrigation.  Hence  all  the  lower  regions  are 
singularly  fertile.  Here  however,  as  in  Peru  and  Brazil,  the  abundance  of  mineral 
products  causes  almost  every  one  to  be  interested  in  the  mines,  either  directly  or  indirectly. 

657.  The  country  is  highly  volcanic,  the  Andes  presenting,  within  the  State,  no  fewer  than  nine- 
teen active  volcanoes.  Earthquakes  are  frequent,  though  only  severe  at  long  intervals.  That  in 
February  1835,  which  destroyed  the  port  and  town  of  La  Concepcion  and  Talcuhano,  was  the  mo.it 
terrible  of  which  any  record  exists. 

658.  Santiago,  with  65,000  inhabitants,  is  the  capital.  Valparaiso  (20,000),  Coquimbo 
(12,000),  Valbivia  (5,000),  are  fine  ports,  with  considerable  trade,  principally  in  mining  produce. 

659.  The  island  of  Chiloe,  and  the  adjacent  Chonos  Archipelago,  belong  to  Chili.  These 
islands  are  for  the  most  part  covered  with  dense  forest,  and  have  a  damp  foggy  climate. 

660.  The  Pampas  of  La  Plata,  to  the  south  of  the  estuary,  pass  gradually  into  a  barren  desert  of 
shingle  and  gravel,  (known  as  Patagonia)  which  sustains  only  a  few  stunted  plants  and  shrubs. 
Nevertheless,  on  this  poor  vegetation,  immense  herds  of  the  Guanaco,  a  species  of  Llama,  subsist, 
and  these  serve  to  support  the  wild  Indians  who  inhabit  the  country. 

661.  The  western  coast  is  broken  up  into  an  innumerable  series  of  large  and  small  islands,  and 
the  southern  termination  is  formed  by  the  large  island  of  Terra  del  Fuego.  This  is  covered  with 
almost  impenetrable  forest,  and  has  a  climate  of  fog,  rain,  and  wind,  scarcely  enlivened  by  a  gleam 
of  sunshine.  All  these  countries  have  been  left  untouched  by  Europeans,  and  remain  in  their  primitive 
savageness.  The  inhabitants  of  Patagonia  are  tall  and  well-grown,  but  those  of  Terra  del  Fuego  are 
stunted  and  abject  to  the  last  degree. 

662.  Cape  Horn,  on  the  southern  coast  of  an  island  at  the  extreme  point,  has  acquired  the 
worst  reputation  among  mariners,  from  the  constant  storms,  with  fog  and  thick  rain,  which  beat  upon 
its  rocky  and  desolate  shores. 

663.  The  foreign  possessions  in  South  America  are  now  very  small.  Guyana,  which  is  shared 
by  the  British,  Dutch,  and  French,  is  valuable,  from  the  Woods,  both  for  ornament  and  dyeing,  fur- 
nished by  its  vast  forests,  and  for  its  exports  of  Sugar,  Cotton,  Coffee,  Rice,  Spices,  and  other  tropical 
productions.  The  British  have  also  a  settlement  on  the  Falkland  islands.  These  islands  are 
described  as  having  a  wretched  climate,  but  they  possess  fine  harbours,  and  form  a  valuable  refuge  for 
ships  engaged  in  the  whale  fishery  of  the  South  seas. 

664.  In  the  Pacific,  the  Galapagos  islands  are  a  highly  volcanic  group.  They  have,  from  their 
insular  position  and  from  the  coldness  of  the  ocean,  a  moderate  climate,  though  under  the  equator, 
liain  scarcely  ever  falls  on  them,  but  the  clouds  generally  hang  lowr,  so  as  to  envelope  the  higher 
grounds  in  mist  and  fog.  Hence  the  lower  regions  are  barren  and  sterile,  while  the  hills  are  covered 
with  vegetation.     They  have  only  recently  been  colonised. 

665.  To  the  west  of  Chili  lies  Juan  Fernandez,  enshrined  in  juvenile  recollection  as  the  island 
of  Robinson  Crusoe.  It  is  now  used  as  a  place  of  banishment  for  criminals  bv  the  government  of 
Chili. 

666.  The  title  of  Oceania  has  been  given  by  geographers  to  that  portion  of  the 
land-surface  of  our  globe  which  comprises  the  continent  of  Australia,  the  cluster  of 
large  islands  lying  to  the  south-east  of  Asia,  and  the  numerous  groups  of  small  islands 
sprinkled  over  the  western  and  central  portions  of  the  Pacific. 

667.  These  three  components  mark  also  the  three  natural  divisions  of  Oceania,  and 
present  distinctive  features*. — 

(1.) — Australia  (with  its  dependent  islands),  the  most  southerly  portion,  is  distinguished  by  its 
continental  character,  and  its  comparatively  dry  climate. 

(2.) — The  Malay  and  Papuan  Archipelago  is  particularised  by  its  position  adjacent  to  the 
equator,  and  its  consequent  hot  damp  climate  and  rich  productions. 

(3.)— Polynesia  consists  entirely  of  clusters  of  islands,  all  of  small  size,  with  a  damp  warm 
-climate,  and  all  owing  their  form  and  size,  in  a  greater  or  less  degree,  to  the  labours  of  the  coral 
animals. 

668.  Of  these  divisions  the  first  alone  offers  a  sufficient  area  of  drainage  to  give 
jise  to  any  rivers  of  importance  ;  and  even  in  Australia  one  river  only,  the  Murray 
(with  its  tributaries  the  Morumbigi,  Lachlan,  Darling,  and  Culgoa),  has  been  fully 
traced  out.     The  interior  presents,  in  Lake  Torrens,  the  probable  centre  of  a  system  of 
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continental  drainage ;  but  the  country  appears  to  be  very  deficient  in  large  rivers,  in 
consequence,  it  is  supposed,  of  its  dry  and  arid  interior. 

669.  The  volcanic  forces  are  strongly  developed.  The  islands  of  Sumatra,  Java,  and  the 
Sumbawa-Timor  archipelago,  are  marked  by  a  continuous  series  of  not  less  than  thirty  volcanoes. 
Another  line  extends  from  north  to  south,  through  the  Philippine  and  Moluccas  groups,  meeting  the 
last  series  in  the  island  of  Timor.  A  third  chain  extends  from  the  east  of  Papua,  or  New  Guinea, 
through  the  Solomon  Islands  and  New  Hebrides ;  while  New  Zealand,  and  several  of  the  islands  in 
the  third  division,  present  isolated  indications  of  volcanic  activity. 

670.  These  lines  and  points  of  volcanic  action  correspond  generally  also  with  the 
position  of  the  mountain  ranges  and  detached  elevations.  Thus  the  islands,  from 
Sumatra  to  Timor,  form  a  continuous  chain  of  mountains,  from  5,000  to  12,000  feet  in 
height.  The  Philippine  and  Moluccas  range  may  have  an  elevation  of  from  2,500  to 
6,000  feet,  and  the  series  of  heights  in  the  Solomon  and  New  Hebrides  groups  probably 
attain  about  the  same  elevation.  In  Borneo  and  Australia  are  the  principal  instances  of 
mountains  not  marked  by  volcanic  action.  Of  these  the  only  remarkable  chain  is  that 
of  the  Blue  Mountains  and  Australian  Alps  in  Australia,  bordering  the  south-east 
coast,  and  having  a  height  of  from  2,500  to  4,000  feet. 

671.  The  native  inhabitants  of  Australia,  and  of  the  Malay  and  Papuan  archi- 
pelago, belong  to  a  subdivision  of  the  great  Negro  race,  and  are  termed  Jlforas,  or 
Pelagian  Negroes.  The  Polynesian  division  is  peopled  by  a  branch  of  the  Malay 
race  (112). 

C72.  Tke  native  governments  are  of  various  characters,  presenting,  in  some  cases,  Absolute 
Despotisms  ;  in  others  Limited  Monarchies,  or  Republics  ;  and  over  a  large  part  of  Polynesia  a  kind  of 
Elective  Monarchy,  in  which  the  power  of  the  chief  is  greatly  limited  and  restrained  by  that  of  the* 
nobles,  or  feudal  chieftains.  These  governments  have  not  sufficient  power,  or  definition  of  character, 
to  produce  any  influence  on  the  intercourse  between  the  various  countries  and  other  parts  of  the  world  ; 
for  this  intercourse  passes  almost  entirely  through  the  hands  of  foreigners,  who  are  either  really  and 
practically  the  masters  of  the  entire  territories,  or  form  powerful  colonies,  which  concentrate  within 
themselves,  and  direct  in  their  own  manner  all  the  commerce  and  trade  with  the  inhabitants  of  the 
exterior. 

673.  Australia,  with  its  adjacent  island  of  Tasmania  or  Van  Diemen's  Land, 
and  the  group  of  New  Zealand,  belongs  to  the  British,  by  whom  only  have  colonies 
been  established  in  this  division  of  Oceania. 

674.  The  continent  of  Australia  has  as  yet  been  little  explored,  except  in  its  south- 
eastern and  south-western  portions.  The  surface  has  been  found  to  be  generally  hilly 
and  uneven.  It  appears  to  contain  large  expanses  of  highly  fertile  and  cultivable  land, 
intermixed  with  swamps  and  barren  deserts.  The  climate  is  very  fine,  and  generally 
healthy,  fitting  the  country  to  produce  all  the  grains  and  vegetable  products  of  temperate 
zones,  and  some  of  the  tropical  plants.  The  line  natural  pastures  render  the  breeding 
of  sheep  and  cattle  highly  profitable ;  and  the  first  attention  of  the  colonist  has 
generally  been  directed  to  this  branch  of  employment.  The  north-east  coast  presents 
a  wonderful  example  of  the  coral  formation,  in  the  Great  Barrier  Reef,  which  forms 
a  continuous  line  1,000  miles  long,  and  from  200  yards  to  a  mile  broad,  of  solid  coral. 
Its  distance  from  the  coast  varies  from  twenty  to  seventy  miles.  A  similar  reef,  but  only 
400  miles  long,  occurs  off  New  Caledonia. 

675.  The  indigenous  productions,  both  animal  and  vegetable,  of  Australia,  are  peculiar  and 
interesting.  The  Kangaroo,  Ornithorhynchus,  Wombat,  Porcupine- Ant-eater;  and  of  birds,  the  Emeu 
and  Black  Swan — all  presenting  some  strange  and  unusual  characteristics — are  almost  peculiar  to  this 
continent.  In  the  vegetable  world,  the  gigantic  Eucalypti  or  Gum-trees,  the  Zamius,  and  many 
smaller  plants,  of  singular  structure  and  appearance,  give  a  distinctive  character  to  the  wilds. 

(376.  The  mineral  wealth  appears  to  be  very  great,  and  scarcely  less  singular  than  the  animals 
and  plants.  In  no  other  part  have  such  gigantic  masses  of  native  copper  been  discovered  ;  and  within 
a  recent  period  Gold  has  been  found  in  a  degree  of  profusion  closely  approaching  to,  if  not  rivalling 
that  of  the  Californian  diggings.  To  these  extraordinary  riches  may  be  added  fine  beds  of  Coal, 
Ironstone,  and  other  useful  minerals. 

677.  The  most  serious  impediment  to  the  general  colonization  of  Australia  appears 
to  be  a  want  of  water  in  the  interior.  This,  at  present,  renders  large  tracts  entirely 
uninhabitable,  and  in  other  parts  oft  n  causes  much  anxiety  to  the  settler,  who  sees  his 
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flocks  in  danger  of  perishing  from  deficiency  of  herbage  and  want  of  water.  At  intervals 
of  about  ten  or  twelve  years,  seasons  of  extreme  dryness  occur  periodically.  At  such 
times  all  parts  suffer  most  severely. 

678.  The  natives  are  active  and  intelligent,  but  they  are  savage,  treacherous,  and  in  almost  the 
lowest  rank  of  human  beings.  They  wander  about  nearly  if  not  quite  naked,  living  on  roots,  wild 
animals,  reptiles,  and  insects,  and  seem  to  have  no  idea  of  settled  abodes  or  of  society.  They 
diminish  rapidly  in  numbers  as  the  white  man  encroaches  on  their  wilds. 

679.  Tasmania,  or  Van  Diemen's  Land,  has  a  more  temperate  climate  than 
Australia,  and  a  more  generally  fertile  soil.  The  rearing  of  sheep  and  cattle  is 
followed  with  equal  success,  and  the  culture  of  grain  is  more  attended  to  than  in  the 
adjacent  continent.  The  country  is  mountainous,  well  supplied  with  streams,  and 
presents  in  its  irregular  coasts  many  fine  harbours.  The  productions  closely 
resemble  those  of  Southern  Australia,  but  do  not,  of  course,  include  the  tropical  plants 
which  flourish  in  the  northern  regions  of  the  continent. 

680.  The  group  of  New  Zealand  offers  a  still  more  attractive  character.  The 
soil  is  very  fertile,  and  well  adapted  for  grain  of  all  kinds.  The  climate  is  mild  and 
healthy,  and  the  abundance  of  fish  on  the  coasts  is  very  remarkable.  The  natives  are 
intelligent  and  active,  but  were  singularly  ferocious  and  savage.  Yet,  from  having  been 
accustomed  to  live  in  settled  societies,  under  hereditary  rulers,  they  had,  even  when  first 
discovered,  advanced  to  a  far  higher  grade  of  industrial  arts  and  civilization  than  the 
natives  of  Australia.  Some  of  them  have  been  converted  to  Christianity,  and  all  have 
shown  themselves  not  only  apt  and  quick  in  learning,  but  ready  and  anxious  to  profit 
by  the  superior  skill  and  knowledge  of  the  white  colonists. 

681.  New  Zealand  produces  naturally  a  remarkable  plant,  the  Phormium  tenax,  or  New  Zealand 
Flax,  the  fibres  of  which  are  admirably  adapted  for  the  construction  of  cloths  and  ropes.  It  also 
contains  very  fine  and  valuable  timber. 

682.  Australia  exports  fine  Wool,  also  Tallow,  Fish,  and  Whale  Oil,  and  Metals.  The 
resources,  however,  of  this  continent,  and  of  the  islands  of  Tasmania  and  New  Zealand,  must  as  yet 
be  considered  as  scarcely  at  all  developed. 

683.  The  position  of  this  continent,  forming  the  centre  amidst  numerous  rich 
islands,  and  its  own  abundant  and  varied  sources  of  wealth,  already  indicate  the  high 
rank  it  will  one  day  hold  in  the  scale  of  nations. 

684.  Sydney,  the  capital  of  Australia,  has  25,000  inhabitants,  and  equals  in  wealth  and  appear- 
ance any  European  city  of  the  same  size.  Hobart  Town  is  the  chief  place  of  Tasmania,  and  Auck- 
land is  the  capital  of  New  Zealand.  Many  other  improving  and  active  towns  have  been  founded  in 
each  country,  and  the  constant  tide  of  immigration  must  speedily  raise  these  colonies  to  great  wealth 
and  importance. 

685.  The  Malay  and  Papuan  Archipelago,  comprising  the  islands  of  Sumatra, 
Java,  Banca,  Borneo,  and  Celebes,  with  many  adjacent  small  islets,  and  the 
Moluccas,  or  Spice  Islands,  of  which  the  chief  are  Gilolo,  Ceram,  Ternate,  Tidore, 
and  Amboyna,  belong  almost  entirely  to  the  Dutch.  The  Philippine  group,  of  which 
Luzon  (Luconia)  and  Mindanao  are  the  principal,  belong  to  Spain.  Papua,  or  New 
Guinea,  the  Solomon  Isles,  New  Hebrides,  and  New  Caledonia,  are  independent. 

686.  These  islands  are  generally  mountainous.  The  climate  is  very  hot  and  damp, 
and  vegetation  is  most  brilliant  and  luxuriant  (49).  The  natives  in  those  parts  not 
wholly  subdued  and  occupied  by  Europeans,  are  rude  and  uncivilized,  and  addicted 
to  piracy  and  robbery.  Much  has  however  been  done  to  punish  and  repress  these 
outrages,  and  to  establish  regular  commerce. 

687.  All  the  countries  of  this  group  have  mines  of  Copper,  Tin,  Iron,  Arsenic,  and  Gold.  The 
little  island  of  Banca  produces  an  immense  amount  of  Tin;  Borneo  yields  fine  Diamonds  and  much 
Gold.  Rice,  Maize,  Cotton,  Sugar,  Pepper,  Indigo,  Coffee,  Tobacco,  Sago,  Cocoa-nuts,  and  various 
Condiments  and  Spices,  are  produced  by  all  the  islands.  Sumatra  and  Java  are  especially  noted  for 
Rice ;  Sumatra  and  Borneo  for  Camphor,  Benzoin,  and  other  gums  and  resins.  In  addition  to  the  above, 
the  exports  include  Tortoise-shell,  Ivory,  Edible  Birds'-nests,  a  sea-slug  eaten  by  the  Chinese,  Teak 
Timber,  Ornamental  Woods  and  Canes.  The  most  brilliant  and  extraordinary  insects  and  flowers 
are  found  in  the  forests  ;  but  to  balance  these  many  advantages  the  same  forests  swarm  with  Scorpions, 
Centipedes,  Poisonous  Insects  and  Snakes,  and  the  Tiger,  Elephant,  Rhinoceros,  and  other  wild 
animals  are  more  or  less  abundant. 
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688.  The  natives  manufacture  beautiful  Embroideries,  and  are  excellent  workmen  in  gold,  silver, 
Jewels,  and  filagree  ornaments.  The  rich  and  varied  productions  of  these  islands  give  rise  to  an 
extensive  trade,  which  passes  aim  >st  entirely  through  the  hands  of  the  Dutch. 

C89.  In  Borneo,  the  district  of  Sarawak  has  been  ceded  by  the  Sultan  to  Sir  James  Brooke,  who 
has  there  founded  a  settlement.  The  small  island  of  Labuan  on  the  north  coast  also  belongs  to  Great 
Britain. 

690.  Batavia  in  Java,  Pad  a  kg,  and  Bencoolek  in  Sumatra,  are  the  principal  settlements  of  the 
Dutch,  and  the  former  is  the  great  centre  of  their  trade. 

691.  The  Moluccas  and  tlie  adjacent  small  cluster  of  the  Bandas  have  obtained  the 
name  of  Spice  Islands  from  their  productions.  In  addition  to  the  usual  tropical  plants 
(104),  these  groups  yield  the  Clove  and  Nutmeg,  the  culture  of  which  the  Dutch  have  been 
careful  to  keep  in  their  own  hands.  Amboyna  is  the  principal  district  of  the  Clove, 
the  Banda  islands  that  of  the  Nutmeg. 

692.  The  Philippines  have  a  more  temperate  climate  than  the  countries  last  men- 
tioned, with  a  soil  equally  fertile.  The  Spaniards,  their  possessors,  have  not  imitated 
the  Dutch  in  turning  the  great  capabilities  of  their  territory  to  account.  Cultiva- 
tion is  much  neglected,  and  an  intolerant  and  illiberal  policy  prevents  settlers  from 
•coming  to  these  islands.  The  Banana,  Orange,  Rice,  and  Tobacco,  nourish  here,  the  last 
two  forming  important  articles  of  trade.  Cigars  constitute  the  principal  manufacture 
which  is  carried  on  at  Manilla,  the  capital. 

693.  In  these  islands  we  find  the  Bread-fruit,  a  vegetable  production  which  constitutes  in 
Polynesia  a  principal  and  important  food-plant. 

694.  Papua  remains  yet  uncolonised  by  any  European  nation.  The  natives  are 
described  as  intelligent,  and  peculiarly  expert  in  the  manufacture  and  management  of 
their  Canoes  ;  but  they  are  ciuel  and  savage.  The  inhabitants  of  the  Solomon  group 
are  supposed  to  be  cannibals.  The  same  horrible  practice  occurs  in  the  New  Hebrides, 
and  perhaps  in  New  Caledonia  and  the  Quiros  group.  The  natives  of  the  Queen 
Charlotte  islands  are  reported  to  have  made  some  considerable  advances  in  civilization. 
None  of  these  islands  have  as  yet  been  explored. 

695.  The  name  of  Polynesia  has  been  used  to  include  under  one  designation, 
those  numerous  islands  which  are  scattered  over  the  Pacific  ocean.  They  are  all  of 
small  size,  the  largest  not  exceeding  about  3,000  square  miles  in  extent. 

696.  Situated  as  these  are  in  the  midst  of  this  vast  ocean,  in  which  they  form  but  specks,  it  is 
almost  difficult  to  conceive  how  they  have  become  peopled  and  have  acquired  any  vegetation.  For  the 
latter,  in  many  cases,  we  can  only  look  to  stray  seeds,  carried  by  the  ocean,  or  by  sea-birds;  while 
parties  of  natives  accidentally  carried  out  to  sea  by  storms,  and  stranded  on  distant  coasts,  have 
probably  been  the  first  inhabitants  of  many  islands. 

697.  All  these  spots  owe  their  form  and  size  more  or  less  to  the  Coral  formations. 
This  singular  structure  presents  itself  as  forming  Reefs,  Atolls,  and  Lagoon  Islands. 
In  the  Reef  a  fringe  or  belt  of  coral  extends  around  a  central  island  or  point  of  land 
(674).  The  name  of  Atoll  or  Coral  island  is  applied,  when  the  mass  is  composed  more 
or  less  completely  of  the  coral  growth,  and  the  term  Lagoon  island  indicates  those  cases 
in  which  the  only  part  above  the  surface  of  the  ocean  is  in  the  form  of  a  narrow  belt,  or 
girdle  of  coral,  enclosing  a  Lagoon,  or  central  area  of  still  waters.* 

698.  The  Coral-animal  does  not  exist  beyond  the  tropics,  and  in  the  Atlantic  Ocean  its  labours 
are  confined  to  the  Bermudas,  the  Bahamas,  and  the  Antilles. 

699.  The  vegetation  of  "the  Polynesian  islands  is,  as  might  be  expected  from  their  insular 
character  and  their  position  within  the  tropics,  of  a  most  brilliant  character.  Various  forms  of  Palms, 
Cocoa-nut  trees,  the  Tree-fern,  and  the  Bread-fruit,  cover  the  narrow  spaces  of  land  down  to  the  very 
edge  of  the  ocean.  Some  of  the  islands  rise  in  high  volcanic  peaks  in  the  interior,  but  the  sides  even 
of  these  are  clothed  with  verdure  to  a  great  height.  The  Turtle,  Land-crab,  and  abundance  of  Fish  and 
Birds,  supplied  the  natives  with  food  ;  and  the  Pig  and  Goat,  which  have  been  carried  to  them  by 
Europeans,  have  in  most  cases  increased  to  an  extraordinary  extent,  more  particularly  the  former 
animal. 

*  For  a  description  of  these  islands  and  the  theory  of  their  formation,  see  Family  Tutorf  vol.  i. 
pp.  159—163. 
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700.  The  natives  form  a  sub-family  of  the  great  Malay  race  under  the  title  of  the  Polynesian 
Malays.  They  are  generally  tall,  well  formed,  active,  and  intelligent.  When  first  discovered  they 
were  mostly  savage  and  licentious,  but  though  many  outrages  were  perpetrated  on  the  early  visitors  of 
these  islands,  yet  in  other  cases  the  behaviour  of  the  natives  was  kind  and  conciliating.  Indeed,  in 
most  instances  in  which  robbery  or  murder  has  been  committed  by  them,  its  origin  may  be  traced  to 
incautious  or  unwarrantable  proceedings  on  the  part  of  the  voyagers.  The  efforts  of  the  missionary 
hare  been  attended  in  most  of  the  groups  with  the  happiest  results. 

701.  Many  of  these  islands  already  supply  food  and  timber  to  passing  ships. 
When  the  communication  between  Europe  and  Eastern  Asia  is  opened  by  the  course 
Across  the  Isthmus  of  Panama,  they  will  lie  in  the  line  of  a  great  regular  traffic,  and 
will  then  rise  to  importance  and  value. 

702.  The  principal  clusters  or  archipelagoes  are — 

South  of  the  Equator — the  Viti  or  Fidji,  the  ELLrcE,  Navigators'  or  Samoa,  Tonga  or 
Friendly,  Cook  or  Hervet,  and  Society  groups,  the  Marquesas  or  Men  dan  A  islands,  and  the 
Low  or  Dangerous  Archipelago. 

North  of  the  Equator — The  Ladrone  or  Mariana,  the  Carolina,  (sometimes  divided  into  the 
Carolina,  Ralick,  and  Radack  Archipelagos),  and  the  Hawaii  (Owhyhee)  or  Sandwich  groups. 

In  addition  to  these  are  tht  Gilbert  group,  on  the  Equator,  and  very  many  detached  points  or 
©lusters  of  two  or  three  islets. 

70S.  The  Society  Islands,  of  which  the  principal  is  Tahiti  (Otaheite),  appear  to  have  made 
considerable  progress  in  civilisation.  Tahiti  is  described  as  most  brilliant  and  beautiful.  The  Pelew 
isles,  a  detached  branch  of  the  Carolinas,  are  noted  for  their  hospitable  treatment  of  a  shipwrecked 
English  crew,  and  for  the  visit  of  their  Prince  Lee  Boo  to  England.  The  Sandwich  group  are  very 
mountainous.  Hawaii,  the  principal  island,  contains  Mouna  R.oa,  a  volcano  13,600  feet  in  elevation. 
There  is  already  a  considerable  trade  between  these  islands  and  America.  Many  Europeans  are 
resident  in  the  group,  the  natives  of  which  rank  first  in  the  progress  of  civilisation.  Honororu,  in 
the  island  of  Woahoo,  is  the  chief  port  and  seat  of  trade.  The  Ladrone  cluster  belong  to  the 
Spaniards,  but  have  been  left  unimproved. 

704.  Among  the  detached  points,  Easter  island  contains  a  lofty  volcano,  and  has  yielded  some 
curious  specimens  of  early  sculpture.  Pitcairn's  island  was  peopled  by  the  mutinous  crew  of  the 
Bounty,  a  British  ship. 

705.  Around  the  Antarctic  pole  portions  of  land  have  been  traced,  which  have- 
received  in  different  parts  the  names  of  Salvin's  Land,  Adelie  Land,  Graham  Land, 
and  South  Victoria  Land.  A  group  of  islands,  known  as  the  South  Shetlands, 
forms  an  outlier  southward  of  Cape  Horn  (662).  These  are  supposed  to  form  probably 
portions  of  an  Antarctic  or  South  Continent,  but  so  little  is  known  of  it  that  no  interest 
is  attached  as  yet  to  its  existence.  The  extreme  cold,  and  the  dense  and  dangerous 
character  of  the  ice  in  these  high  latitudes,  have  checked  as  yet  the  progress  of  discovery. 
It  remains  for  future  adventurers,  strengthened  and  supported  by  the  more  extended 
applications  of  science,  to  penetrate  into  these  now  unknown  solitudes. 
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LECTURE  XXIII. FERROCYANOGEN,  FERRI- 

CYANOGEN,   SULPHOCYANOGEN,   AND 
THEIR  COMPOUNDS. 

Ferrocyanogen,     C6  N3  Ee,     or    Cfy.-- 

When  a  solution  of  cyanide  of  potassium  is 
gently  heated  with  iron  filings  in  an  open 
vessel,  oxygen  is  absorbed  from  the  air,  the 
iron  dissolves,  and  a  strong  alkaline  yellow 
liquid  is  formed,  which,  on  evaporation, 
deposits  lemon-yellow  crystals  of  ferro- 
cyanide  of  potassium,  K2C6N3Fe; 
caustic  potash  is  formed  at  the  same  time, 
and  remains  in  the  solution.  The  action 
is  as  follows  : 

3  K  Ca  N  +  Fe  +  O  =  KO  + 

-    K2  C6  N3  Fe. 

The  potassium  in  this  compound  may  be 
replaced  by  hydrogen  and  other  metals,  and 
a  class  of  salts  thereby  produced,  corre- 
sponding to  the  cyanides,  and  containing, 
in  fact,  the  elements  of  cyanogen.  Never- 
theless, they  do  not  appear  to  contain 
cyanogen  itself,  inasmuch  as  they  differ 
greatly  in  their  properties  from  the  corre- 
sponding cyanides,  and,  in  particular,  are 
not  poisonous.  They  are,  therefore,  re- 
garded as  compounds  of  metals  with  a 
peculiar  and  hitherto  unisolated  radical, 
called  ferrocyanogen,  consisting  of  one 
equivalent  of  iron  associated  with  the 
elements  of  3  eq.  of  cyanogen.  This  radi- 
cal is  usually  denoted  by  the  symbol  Cfy. 

Hydroferrocyanic  acid,  Ha  C6  N3  Fe,  or 
H2  Cfy. — When  ferrocyanide  of  lead,  which 
is  an  insoluble  substance,  is  suspended  in 
water,  and  a  stream  of  sulphuretted  hydro- 
gen passed  through  the  liquid,  two  new 
compounds  are  formed,  viz.,  black  insoluble 
sulphide  of  lead,  and  a  solution  of  hydro- 
ferrocyanic acid. 

Pba  Cfy  +  HS  =  PbS  +  H2  Cfy. 

The  solution  filtered  from  the  sulphide  of 
lead  and  evaporated  in  an  exhausted  re- 
ceiver over  oil  of  vitriol  (p.  316,  vol.  i.), 
yields  the  acid  in  the  solid  state.  The  acid 
may  likewise  be  separated  in  colourless 
crystalline  laminae,  by  agitating  the  solu- 
tion with  ether.    It  may  also  be  obtained  by 


merely  adding  hydrochloric  acid  to  a  strong 
solution  of  ferrocyanide  of  potassium  in 
water  previously  freed  from  air  by  boiling, 
and  agitating  the  mixture  with  ether. 
Hydroferrocyanic  acid  differs  widely  in  its 
properties  from  hydrocyanic  acid.  It  is  a 
much  stronger  acid,  but  is  not  poisonous  ; 
its  aqueous  solution  has  an  intensely  sour 
taste,  reddens  litmus  strongly,  and  decom- 
poses alkaline  carbonates  with  effervescence. 
The  acid  is  permanent  in  the  dry  state,  but 
when  exposed  to  the  air  for  some  time  in 
contact  with  water,  it  is  converted  into 
Prussian  blue. 

Ferrocyanide  of  Potassium. — The  forma- 
tion of  this  salt  by  the  mutual  action  of 
cyanide  of  potassium,  iron,  and  oxygen,  has 
been  already  mentioned.  It  may  likewise 
be  formed  by  the  action  of  cyanide  of 
potassium  on  the  protoxide  of  iron,  Fe  O, 
the  action  being  precisely  similar  to  that 
just  mentioned,  or  upon  any  proto-salt 
of  iron,  such  as  the  protosulphate 
(Fe  S04),  thus  :  . 

Fe  S04  +  3  K  Cy  =  K  S04  + 
K2C6N3Fe. 

This  kind  of  action,  substituting  only  the 
carbonate  (Fe  C03)  for  the  sulphate  of  iron, 
is  used  for  preparing  the  ferrocyanide  of 
potassium  on  the  large  scale.  In  the  last 
lecture,  we  gave  a  description  of  the  prepara- 
tion of  cyanide  of  potassium,  by  passing 
nitrogen  gas  over  red-hot  charcoal  satu- 
rated with  potash.  Now,  if  the  charcoal 
thus  impregnated  with  cyanide  of  potassium, 
instead  of  being  merely  soaked  in  water  to 
dissolve  out  the  cyanide,  be  boiled  in  an 
iron  vessel  with  water  and  finely  pounded 
carbonate  of  iron  (spathic  iron  ore),  a  yel- 
low liquid  is  obtained,  which,  when  filtered 
and  evaporated,  yields  very  fine  crystals  of 
pure  ferrocyanide  of  potassium  : 

Fe  C03  +  3  K  Cy  =  KC03  +  K2 
Ca  N,  Fe. 

But  the  method  most  generally  adopted 
for  preparing  this  salt  is,  to  fuse  animal 
charcoal  with  carbonate  of  potassium  in  an 
iron  vessel.  The  charcoal  for  this  purpose 
is  prepared  by  calcining  animal  substances 
containing  but  small  quantities  of  earthy 
phosphates  (p.  222),  such  as  horn,  dried 
flesh,  skins,  or  old  shoes.  The  carbona- 
ceous mass  thus  produced,  which  contains 
a   considerable    quantity    of    nitrogen,    is 
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heated  in  large  cast-iron  pots,  exposed  to 
the  smoky  flame  of  a  reverberatory  furnace, 
the  carbonate  of  potassium  being  first  fused 
alone,  the  animal  charcoal  then  thrown 
into  it,  and  the  mass  well  stirred  with 
strong  iron  rods.  Brisk  effervescence  then 
takes  place,  and  ferrocyanide  of  potassium 
is  produced,  the  iron  being  derived  from 
the  sides  of  the  vessels  and  from  the  rods. 
When  the  action  is  complete,  the  fused 
mass  is  taken  out  and  boiled  with  water, 
the  solution  filtered  while  hot,  and  the  fil- 
trate evaporated  till  it  crystallizes.  The 
mother-liquor  yields  a  fresh  crop  of  crys- 
tals by  further  concentrator.  The  product 
is  purified  by  redissolving  it  in  water,  and 
leaving  the  solution  to  cool.  The  ferro- 
cyanide is  thus  obtained  in  large,  yellow 
prismatic  cr)stals  of  great  beauty.  They 
contain  3  equivalents  of  water  of  crystalli- 
sation, so  that  their  formula  is  K2C6N3Fe 
+  3  HO,  or  K  Cfy  -f-  3  HO.  This  salt  is 
extensively  used  in  dyeing  and  calico- 
printing,  and  its  preparation  is  a  most 
important  process  of  manufacture.  It  is 
generally  known  in  commerce  by  the  name 
of  yellow  prussiate  of  potash.  Splendid 
specimens  of  it  were  lately  displayed  in 
the  Great  Exhibition. 

The  crystals  of  ferrocyanide  of  potassium 
give  off  their  water  at  212°,  and  are  reduced 
to  a  white  powder  ;  the  water,  however, 
escapes  slowly,  and  to  expel  it  completely, 
the  powder  must  be  repeatedly  stirred. 
At  a  red  heat,  the  anhydrous  salt  fuses, 
and  if  the  heat  be  continued,  is  completely 
decomposed,  giving  off  nitrogen  gas,  and 
leaving  a  mixture  of  cyanide  of  potassium 
and  bicarbide  of  iron  : 

K2C6N3  Fe  =  2  KC2N  +  Fe  C2  +  N. 

Dilute  sulphuric  or  hydrochloric  acid, 
added  in  moderate  excess  to  the  solution 
of  the  salt,  produces  no  apparent  change 
in  the  cold  ;  but  on  agitating  the  mixture 
with  ether,  hydroferrocyanic  acid  is  pre- 
cipitated. When  the  salt  is  heated  to  a 
temperature  somewhat  above  212°,  with 
moderately  dilute  sulphuric  acid,  hydro- 
cyanic acid  is  given  off  (p.  310),  a  white 
powder  is  formed,  consisting  of  KC6N3Fe2, 
and  acid  sulphate  of  potassium  (p.  348, 
vol.  i.),  remains  dissolved  in  the  liquid  ; 
the  action  takes  place  between  2  eq.  oi 
ferrocyanide  of  potassium,  and  6  eq.  of 
sulphuric  acid  ;  thus  : — 


2(K2C6N3Fe)    +   6  HS04  =  3  HCaN 
+  KC6N  a  Fe2+  3  (KH  .  2  S04.) 

This  is  the  vsual  process  for  obtaining 
hydrocyanic  acid.  When  on  the  contraiy, 
1  eq.  of  the  ciystallized  salt,  in  the  state 
of  powder,  is  heated  with  6  equivalents  of 
oil  of  vitriol  diluted  with  only  3  equiva- 
lents of  water,  a  different  action  takes  place, 
carbonic  oxide  being  evolved  (p.  296),  and 
a  mixture  of  sulphate  of  ammonium,  sul- 
phate of  potassium,  and  protosulphate  of 
iron  left  in  the  vessel ;  thus  : — 

(K2C6N3Fe  +  3  HO)  +  6  HS04  +  3  HO 
=  6  CO  +  3  NH4  S04  +  2  KS04  -fFe 

so4. 

Other  Metallic  Ferrccyanides. — The  ferro* 
cyanides  of  sodium,  ammonium,  stro?itium,  cal~ 
cium,  and  magnesium,  are  soluble  in  water  ; 
they  may  all  be  obtained  by  saturating  hydro- 
ferrocyanic acid  with  soda,  ammonia,  &c, 
or  by  boiling  ordinary  Prussian  blue  with 
the  corresponding  metallic  oxides  and 
water.  Thus,  the  calcium  salt  is  formed 
by  boiling  Prussian  blue  with  lime-water. 
Ferrocyanide  of  barium  is  but  sparingly 
soluble  ;  it  may  be  obtained  by  boiling 
Prussian  blue  with  baryta-water.  The 
other  metallic  ferrocyanides  are  insoluble 
in  water,  and  are  formed  by  adding  ferro- 
cyanide of  potassium  to  slightly  acid 
solutions  of  the  respective  metals  ;  thus, 
ferrocyanide  of  potassium  added  to  a  solu- 
tion of  chloride  of  copper,  throws  down  a 
precipitate  of  ferrocyanide  of  copper  : 

K2  Cfy  +  Cu  CI  =  K  CI  +  Cu  Cfy. 

Many  of  the  precipitates,  thus  formed, 
have  very  strong  and  characteristic  colours; 
hence,  ferrocyanide  of  potassium  is  a  most 
valuable  re-agent  in  clumical  analysis, 
serving,  in  many  instance.*,  to  detect  the 
presence  of  very  minute  quantities  of  metals 
in  solution.  With  copper,  for  example,  it 
forms  in  strong  solutions  a  chocolate- 
coloured  precipitate,  and  in  dilute  solutions, 
a  deep  brownish  purple  precipitate.  When 
the  solution  is  very  dilute,  no  precipitate  is 
produced  at  first,  but  the  liquid  acquires  a 
rich  brownish  red  colour  ;  this  effect  is 
visible  even  when  the  solution  contains 
only  1  part  of  copper  in  1,000,000  parts  of 
liquid. 

Prussian  Blue. — The  precipitates  formed 
by    adding   ferrocyanide   of  potassium   to 
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neutral  or  acid  solutions  of  iron-salts,  I 
require  special  notice.  To  understand 
these  reactions,  it  is  necessary  to  observe,  ' 
that  iron  forms  two  classes  of  salts,  viz.,  I 
proto-salts  and  sesqui-salts ;  thus,  we  have 
the  protochloride  Fe  CI,  the  protosulphate 
Fe  S04,  the  sesquichloride  Fe2Cl3,  and 
the  sesquisulphate  2  Fe  .  3  S04.  The 
sesqui-salts  are  very  stable  compounds  ; 
but  the  proto-salts,  when  exposed  to  the 
air,  or  to  the  action  of  any  oxydizing  agent, 
are  rapidly  converted  into  sesqui-salts. 
Thus,  a  solution  of  the  protochloride, 
which,  when  quite  pure,  is  transparent  and 
colourless,  quickly  becomes  turbid  on  ex- 
posure to  the  air,  and  gradually  acquires  a 
green  colour,  depositing  at  the  same  time 
a  yellowish  red  precipitate  of  sesquioxide 
of  iron  ;  it  is  then  found  to  contain  sesqni- 
chjoiide  as  well  as  protochloride.  The 
change  is  due  to  the  oxygen  in  the  air,  and 
is  thus  effected : — 

'6  Fe  CI  +  3  O  =  2  Fe2Cl3  +  Fe203. 

The  common  protosulphate  (green  vitriol) 
is  affected  in  the  same  manner,  whether  in 
crystals  or  in  solution. 

Now  when  ferrocyanide  of  potassium  is 
added  to  a  proto-salt  of  iron  (the  proto- 
chloride, for  example),  quite  free  from  any 
sesqui-salt  of  that  metal,  a  white  precipi- 
tate is  formed,  consisting  of  ferrocyanide 
of  iron,  Fe2Cfy,  which,  however,  soon 
turns  blue  on  exposure  to  the  air.  If  the 
iron  solution  contains  a  small  quantity  of 
sesqui-salt — which  is  almost  always  the 
case — the  precipitate  is  light  blue  at  first, 
and  becomes  dark  blue  by  exposure. 

"With  a  sesqui-salt  of  iron  (Fe2  Cl3  or 
Fe2  3  SO4  for  instance),  ferrocyanide  of 
potassium  forms  at  once  a  splendid  deep 
blue  precipitate,  well  known  as  Prussian 
Blue  (Fe7_C]8N0,  or  Fe4  Cfy3)  ;  its 
formation  is  expressed  by  the  following 
equation  : — 

3  K2  Cfy  +  2  Fe2  Cl3  =  6  KC1  + 

Prussian  blue,  when  thus  precipitated, 
forms  a  bulky  mass,  but  shrinks  up  to  a 
comparatively  small  compass  when  washed 
and  dried  at  a  gentle  heat.  In  the  dry 
state,  it  is  hard  and  brittle,  and  the  freshly- 
broken  surfaces  have  a  beautiful  coppery 
lustre,  like  that  produced  by  rubbing 
indigo  with  a  hard  body.     It  is  insoluble 


in  water,  and  in  most  dilute  acids  ;  oxalic 
acid,  however,  dissolves  it.  Alkalies  de- 
stroy the  colour  immediately,  forming  a 
ferrocyanide  of  the  alkali-metal,  which 
dissolves,  and  leaving  a  residue  of  sesqui- 
oxide of  iron  ;  thus,  with  potash  : 

Fe4  Cfy3  +  6*  KO  =  2  Fe2  03-f  3K2Cfy. 
You  may  now  understand  the  action  of 
Scheele's  test  for  hydrocyanic  acid  (p.  312). 
Tiie  addition  of  potash  to  the  hydrocyanic 
acids  forms  cyanide  of  potassium  ;  and  this, 
by  acting  on  the  protosulphate  of  iron, 
forms  ferryocyanide  of  potassium,  in  the 
manner  already  explained  in  this  Lecture. 
Moreover,  the  precipitate  formed  on  adding 
the  iron-salt,  contains  sesquioxide  as  well 
as  protoxide — the  solution  of  protosulphate 
used  for  the  purpose,  having  previously 
been  partially  converted  into  sesquisulphate 
by  oxidation  in  the  air — and  finally,  on 
adding  an  excess  of  hydrochloric  acid,  a 
solution  of  sesquichloride  of  iron  is  formed, 
which,  together  with  the  ferrocyanide  of 
potassium,  forms  Prussian  blue. 

Basic  Prussian  Blue.  Fe4C  fy  3  -f-  Fe2  03. — 
I  have  already  mentioned  that  the  white  or 
bluish  white  precipitate  (Fe2  Cfy),  obtained 
by  adding  ferrocyanide  of  potassium  to  a 
proto-salt  of  iron,  becomes  dark  blue  on 
exposure  to  the  air.  The  change  consists 
in  the  conversion  of  part  of  the  iron  into 
sesquioxide,  and  the  resulting  product  is 
a  compound  of  ordinary  Prussian  blue  with 
that  oxide  : — 

3  Fe2  Cfy  +30=  Fe4  Cfy3  +  Fe2  03. 
This  substance  is  very  much  like  ordinary 
Prussian  blue  in  appearance,  but  differs 
from  it  in  being  soluble  in  pure  water, 
though  insoluble  in  a  saline  liquid. 

Another  blue  compound,  consisting  of 
ordinary  Prussian  blue  combined  with 
ferrocyanide  of  potassium,  (Fe4  Cfy3  -f- 
K2Cfy,)  is  obtained  by  adding  a  sesqui-salt 
of  iron  to  a  large  excess  of  ferrocyanide  of 
potassium.  This  compound,  like  the  pre- 
ceding, is  soluble  in  pure  water. 

FERRICYANOGEN   OR   FERRIDCYANOGEN. 

CJ2N6Fe2,  or  Cfdy. 
This  name  is  given  to  a  salt-radical, 
composed  of  the  same  elements,  and  in  the 
same  proprotion  as  ferricyanogen,  but 
nevertheless  forming,  with  metallic  sub- 
stances, a  class  of  compounds  differing 
essentially   in   their   properties   from    the 
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ferrocyanides.  The  latter  compounds  gene- 
rally contain  two  equivalents  of  metal,  but 
the  ferrocyanides  contain  three  ;  in  other 
words,  ferry  cyanogen  is  bibasic,  and  ferri- 
cyanogen  terbasic.  The  general  formula 
of  a  ferricyanide  is  M3Ci2.N6Fe4,  or 
M3Cfdy. 

Ferricyanide  of  Potassium.  K3Cfdy. — 
This  beautiful  salt,  commonly  called  red 
prussiate  of  potash,  is  formed  by  the  action 
of  chlorine  on  the  yellow  ferrocyanide. 
"When  chlorine  gas  is  passed  into  a  solution 
of  the  yellow  salt,  the  liquid  gradually  ac- 
quires a  dark,  brownish  green  colour,  and 
after  a  while,  ceases  to  give  a  blue  preci- 
pitate with  sesqui-salts  of  iron.  If  the 
passage  of  the  chlorine  be  stopped  as  soon 
as  this  point  is  attained,  and  the  liquid 
then  concentrated  by  evaporation,  the  salt 
is  obtained  in  crystals.  The  first  crop 
generally  consists  of  an  aggregate  of  small 
needles  ;  but  by  dissolving  these  in  water, 
and  leaving  the  solution  to  evaporate 
slowly,  very  large  crystals  may  be  obtained, 
of  a  splendid  red  colour.  The  red  prussiate, 
like  the  yellow  prussiate,  is  extensively 
used  in  dyeing  and  calico-printing,  and  is 
therefore  prepared  on  the  manufacturing 
scale.  Magnificent  specimens  of  it  were 
exhibited  in  the  Crystal  Palace.  The 
chief  precaution  necessary  in  preparing  it, 
is  not  to  let  the  action  of  the  chlorine  go  on 
too  long,  as  an  excess  of  chlorine  decom- 
poses the  salt,  and  forms  new  compounds. 
Hence,  as  the  action  proceeds,  the  liquid 
should  be  tested  every  now  and  then  with 
a  solution  of  sesquichloride  of  iron,  to  ascer- 
tain whether  it  still  gives  a  blue  precipitate 
with  that  solution ;  as  soon  as  it  ceases  to 
do  so,  the  action  of  the  chlorine  must  be 
stopped.  It  is  useful  also  to  neutralise  the 
liquid  from  time  to  time  by  adding  a  little 
solution  of  potash.  The  action  of  the 
chlorine  consists  in  abstracting  1  eq.  of 
potassium  from  2  equivalents  of  the  yellow 
ferrocyanide,  whereby  1  eq.  of  chloride  of 
potassium,  and  1  eq.  of  the  red  ferricyanide 
are  produced : — 

2    (KaC6N3Fe)   +   CI    =  KC1   + 


# 


K 


ClaN6  Fe2. 


The  crystals  of  ferricyanide  of  potassium 
are  anhydrous;  they  are  permanent  in  the 
air,  and  dissolve  in  4  parts  of  cold  water, 
forming  a  solution  of  a  dark  greenish 
colour. 


The  ferricyanides  of  sodium,  ammonium, 
barium,  strontium,  and  calcium,  are  soluble 
in  water,  and  may  be  formed  in  a  similar 
manner  to  the  potassium-salt.  Most  other 
ferricyanides  are  insoluble,  and  may  be 
obtained  by  precipitation,  thus  :  on  adding 
ferricyanide  of  potassium  to  solution  of 
nitrate  of  silver,  we  obtain  a  bright  orange- 
coloured  precipitate  of  ferricyanide  of  silver. 

The  action  of  ferricyanide  of  potassium 
on  salts  of  iron  is  very  different  from  that 
of  the  ferrocyanide.  With  a  sesqui-salt  of 
iron,  as  already  observed,  it  forms  no  pre- 
cipitate, but  merely  deepens  the  colour  of 
the  solution  ;  but  with  a  proto-salt — 1\ 
solution  of  common  green  vitriol,  for  in- 
stance— it  instantly  forms  a  deep  blue  pre- 
cipitate, the  colour  of  which  is  even  finer 
than  that  of  ordinary  Prussian  blue.  It  is 
composed  of  3  equivalents  of  iron  united 
with  1  eq.  of  ferrocyanogen  (Fe3  Cfdy), 
and  is  formed  by  the  simple  substitution  of 
3  eq.  of  iron  for  3  eq.  of  potassium  in  tke 
red  prussiate  of  potash,  thus  : — 

3  Fe  S04  +  K3  Cfdy  =  3  KS04  -f- 
Fe3  Cfdy. 
This  compound  is  called  Turnbull's  blue; 
its  formation  in  the  manner  just  described 
affords  an  extremely  delicate  indication  of 
the  presence  of  the  protoxide  or  any  proto- 
salt  of  iron.  Hence,  the  red  prussiate  of 
potash  is  the  best  re-agent  for  showing  the 
presence  of  a  proto-salt  of  iron,  when  mixed 
with  a  sesqui-salt. 

When  ferricyanide  of  lead  is  treated  with 
sulphuric  acid,  decomposition  takes  place, 
insoluble  sulphate  of  lead  being  formed,  and 
a  solution  of  ferricyanide  of  hydrogen,  of 
hydroferricyanic  acid,  thus : 
Pb3  C12  N6  Fe2  -f-  HS04  =Pb  S04+ 
H3ClaN6Fe2. 
The  solution  of  this  acid  is  of  a  red  colour, 
and  when  evaporated,  yields  yellowish  brown 
crystals  ;  this  compound  is  very  liable  to 
decomposition. 

The  ferricyanides  are  decomposed  by 
heat  and  by  the  action  of  acids,  in  a  similar 
manner  to  the  ferrocyanides. 

SULPHOCYANOGENT.       C2  NSQ,  01'  Csy/ 

When  yellow  ferrocyanide  of  potassium, 
previously  deprived  by  heat  of  its  water  of 
crystallisation,  is  intimately  mixed  with 
half  its  weight  of  sulphur,  the  mixture  put 
into  an  iron  pot,  and  kept  for  some  time  in 
a  state  of  tranquil  fusion,  two  new  com- 
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pounds  are  formed,  viz.,  sulphocyanide  of 
potassium,  and  sulphocyanide  of  iron  : 

K2  Ce  N3  Fe  +  6  S  =  2  (K  C2  NS2) 
+  FeC2NS2 

If  the  melted  mass  be  left  to  cool,  and  then 
boiled  with  water,  the  two  sulphocyanides 
dissolve,  and  the  excess  of  sulphur,  is  left 
behind.  The  solution,  which  becomes  red 
on  exposure  to  the  air,  must  then  be  mixed 
with  carbonate  of  potassium,  whereby  the 
sulphocyanide  of  iron  is  decomposed,  and 
potassium  substituted  for  the  iron. 

FeCsy  +  KC03  ==  Fe  C03  +  K  Csy. 

Care  must  be  taken  not  to  add  the  carbon- 
ate of  potassium  in  excess.  The  solution 
is  then  filtered,  concentrated  to  a  small 
bulk  by  evaporation  over  the  open  fire,  and 
left  to  cool  and  crystallize.  The  crystals 
thus  obtained  are  drained  from  the  mother 
liquor,  purified  by  re-solution  in  water  and 
re-crystallization,  and  ultimately  dried  by 
spreading  them  on  filter-paper,  placed  over 
a  vessel  containing  oil  of  vitriol,  and  covered 
by  a  glass  jar. 

Sulphocyanide  of  potassium  forms  long, 
slender,  colourless  prisms  or  plates,  which 
do  not  contain  water.  It  has  a  bitter, 
saline  taste,  and  is  not  poisonous.  It  is 
very  soluble  in  water  and  alcohol,  and 
deliquesces  when  exposed  to  a  moist 
atmosphere.  When  heated,  it  fuses  to  a 
colourless  liquid,  at  a  temperature  much 
below  redness. 

The  sulphocyanides  of  ammonium,  so- 
dium, barium,  strontium,  calcium,  manganese, 
and  iron,  are  easily  soluble  in  water ;  these 
soluble  salts  may  all  be  formed  by  neutral- 
izing hydrosulphocyanic  acid  with  the  cor- 
responding bases.  The  sulphocyanides  of 
lead  and  silver  are  insoluble,  and  may  be 
formed  by  precipitation.  The  sulphocyan- 
ides are  decomposed  by  the  stronger  acids, 
such  as  sulphuric  or  hydrochloric  acid, 
sulphur  being  precipitated  and  hydro- 
cyanic acid  given  off,  thus  : 

KC2NS2  +  HC1  =  KC1  +  C2  NH  +  S2. 

A  soluble  sulphocyanide  mixed  with  a 
sesqui-salt  of  iron,  forms  no  precipitate, 
but  imparts  a  deep  blood-red  colour  to  the 
liquid.  Hence,  sulphocyanide  of  potassium 
is  used  as  a  test  for  sesqui-salts  of  iron  ;  it 
is  said  to  be  more  delicate  even  than  the 
ferrocyanide. 


When  sulphocyanide  of  lead  is  suspended 
in  water,  and  decomposed  by  a  stream  of 
sulphuretted  hydrogen,  sulphide  of  lead  is 
formed,  and  a  strongly  acid  solution,  con- 
taining sulphocyanide  of  hydrogen,  or  hydro- 
sulphocyanic acid,  HC2  NS2.  This  acid 
is  colourless,  and  not  poisonous ;  it  is 
decomposed  by  boiling,  giving  rise  to  a 
variety  of  products. 

When  chlorine  is  passed  through  a  solu- 
tion of  sulphocyanide  of  potassium,  chloride 
of  potassium  is  formed,  and  a  bulky,  deep 
yellow,  insoluble  substance  is  precipitated 
in  considerable  quantity.  This  substance 
was  originally  supposed  to  be  the  radical 
sulphocyanogen ;  but  it  has  since  beea 
found  to  contain  oxygen  and  hydrogen,  and 
its  composition  is  at  present  a  matter  of 
uncertainty.  It  is  insoluble  in  water,  alco- 
hol, and  ether,  but  dissolves  in  strong 
sulphuric  acid,  and  is  precipitated  again  by- 
dilution  with  water.  Caustic  potash  dis- 
solves it  without  decomposition  ;  and  acids 
added  to  the  solution  throw  down  a  pale 
yellow,  insoluble  substance,  having  acid 
properties. 

This  so-called  sulphocyanogen,  when 
heated  in  the  dry  state,  gives  off  sulphur 
and  bisulphide  of  carbon,  and  leaves  a  pale, 
straw-yellow  substance,  called  mellon,  which 
is  a  salt-radical,  and  forms  salts  with 
metals.  Its  composition  is  not  yet  defi- 
nitely fixed.  Some  chemists  maintain 
that  it  contains  nothing  but  carbon  and 
nitrogen,  and  that  its  formula  is  C6N4, 
while  others  suppose  it  to  contain  hy- 
drogen also. 

Melam.  CiaH9N11. — This  compound 
is  obtained  by  distilling  sulphocyanide  of 
ammonium  at  a  high  temperature,  or  more 
readily,  by  heating  a  mixture  of  dry  sul- 
phocyanide of  potassium  and  sal-ammoniac. 
It  is  a  buff-coloured  substance,  insoluble 
in  water,  but  soluble  in  strong  sulphuric 
acid;  and  the  solution,  when  diluted  with 
water,  and  boiled  for  a  long  time,  deposits 
cyanuric  acid.  This  acid  is  also  formed 
by  fusing  melam  with  hydrate  of  potash. 

The  compounds  described  in  this  and  the 
preceding  Lecture  are  generally  classed 
among  organic  bodies.  It  is  true,  indeed, 
that  they  were  originally  derived  from  the 
organic  kingdom,  and  that,  like  all  carbon 
compounds,  a  great  part  of  the  interest 
attached  to  them  is  due  to  their  connexion 
with    organic    substances.      Nevertheless, 
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they  do  not  in  strictness  belong  to  the 
organic  kingdom,  inasmuch  as  they  can 
all  be  formed  artificially  from  inorganic 
materials.  Thus,  cyanide  of  potassium 
is  formed  by  passing  nitrogen  gas  over 
white-hot  charcoal  saturated  with  pot- 
ash ;  and  from  cyanide  of  potassium, 
all  the  other  cyanides,  including  hydro- 
cyanic acid,  are  easily  derived — also  ferro- 
cyanide  of  potassium  and  the  rest  of  the 
ferrocyanides.  Again,  cyanate  of  potassium 
is  formed  from  the  cyanide  by  oxidation ; 
from  this,  we  easily  obtain  cyanate  of  am- 
monium ;  and  thence  we  may  form  urea  and 
cyanuric  acid.  Or,  cyanuric  acid  may  be 
formed  from  solid  chloride  of  cyanogen,  a 
product  of  the  action  of  chlorine  on  an- 
hydrous hydrocyanic  acid  ;  and  cyanuric 
acid,  when  distilled,  yields  cyanic  acid. 
Lastly,  ferrocyanide  of  potassium,  fused 
with  sulphur,  yields  sulphocyanide  of  potas- 
sium ;  thence  we  obtain  hydrosulphocyanic 
acid,  and  sulphocyanide  of  ammonium ; 
and  the  latter  when  heated,  yields  melam, 
whence  also  cyanuric  acid  may  be  formed. 
It  appears,  then,  that  the  cyanogen  com- 
pounds do  not  properly  belong  to  the  or- 
ganic kingdom,  more  than  any  other 
carbon-compounds,  and  certainly  not  so 
much  so  as  the  compounds  of  carbon  and 
hydrogen. 
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.CLASS-CIRRIPEbA. 


BARNACLES    AND    ACORN-SHELLS. 


Caliban. 


We  shall  lo^e  our  time, 


And  all  be  turn'd  to  barnacles." 

I  Tempest,  Act  iv.  sc.  1. 

While  we  read  the  scene  in  which  the 
above  passage  occurs,  cur  minds  are  so 
occupied  with  Stephano,  Trinculo,  Caliban, 
and  the  "delicate  Ariel,"  that  we  pause  not 
to  ask  "  what  are  barnacles  ?  "  Or  if  some 
one,  less  enchanted  and  more  inquisitive 
than  others,  should  wish  to  know,  and 
should  turn  to  the  foot-notes  for  informa- 
tion, he  may  find,  as  I  have  done,  that  "  the 
barnacle  is  a  kind  of  shell-fish,  growing  on 
the  bottoms  of  ships."  If  he  seek  to  know 
more  than  this,  and  apply  to  the  naturalisf, 
he  may  be  surprised  to  hear  that  barnacles 


are  not  shell-fish,  in  the  sense  in  which  the 
term  is  applied  to  limpets  or  oysters,  and 
that  their  organization  is  so  different,  that 
they  even  belong  to  another  class,  being 
included  in  the  Articulata,  or  jointed 
animals,  instead  of  the  Mollusca,  or  soft- 
bodied,  and  are  in  point  of  fact  very  closely 
allied  to  the  Crustacea. 

Their  shells  resemble  so  much  those  of 
molluscs,  that  at  a  time  when  the  struc- 
ture and  habits  of  the  contained  animals 
were  imperfectly  known,  it  was  not  unnatural 
that  they  should  be  regarded  as  multivalve 
shells,  and  classed  accordingly.  Some  are 
attached  to  floating  pieces  of  timber,  or  to 
the  bottoms  of  vessels,  by  long  peduncles 
or  foot-stalks,  such  as  are  shown  in  the 
annexed  figure  (Fig.  55).  Others  are  firmly 
attached  by  their  calcareous  base  to  rocks., 
shells,  or  other  objects.  The  body  of  the 
pedunculated  species  is  soft,  and  enveloped 
in  a  membrane.  "  It  is  provided  with  six 
pairs  of  rudimentary  feet,  jointed  and  ter- 
minated each  by  a  pair  of  long,  slender, 
many -jointed  tentacles,  curled  towards  the 
mouth,  and  thence  giving  origin  to  the 
name  of  the  class,  Cirripeda,  curl-footed." 

These,  by  their  movement  in  the  water, 
occasion  currents,  which  bring  food  to  the 
mouth,  and  a  fresh  supply  of  aerated  water 
to  the  gills.  It  is  not  unlikely  that  their 
feathery  appearance  may  have  suggested 
the  idea,  that  they  are  the  embryo  condition 
of  the  Bernacle-goose  !  The  specific  name 
Anatifera,  or  goose-bearing,  applied  to  the 
most  common  species  of  Lepas,  records 
what  was  at  one  time  the  general  belief. 

This  remarkable  tradition  is  still  current 
among  the  uneducated,  and  deserves  more 
than  a  passing  notice,  as  an  example  of 
the  senses  being  led  captive  by  the  imagi- 
nation. We  find  in  our  earliest  prose 
work,  the  Foiage  and  Travaile  of  Sir  John 
Maundeville,  written  five  hundred  years  * 
ago,  a  reference  to  it,  as  to  a  strange  but 
undoubted  fact,  and  one  which  was  a  suf- 
ficient warrant  for  his  giving  credence  to 
a  tale  not  less  marvellous,  of  young  lambs 
being  produced  by  a  fruit-bearing  tree  ! 
The  passage  is  worth  quoting,  as  an  in- 
structive example  of  the  strange  things  to 
which  men  have  assented,  even  in  a  de- 
partment of  science  which  ought  to  be  based 
on  correct  observation  : — 

"In  pasynge  be  the  Lond  of  Cathaye 
toward  the  highe  Ynde,  and  toward  Bac- 
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harye,  men  passen  be  a  Kyngdom  that  men 
clepen  Caldilhe:  that  is,  afulle  fair  contree. 


Fig.  55. 

And  there  growethe  a  manner  of  Frnyt,  as 
thoughe  it  weren  Gowrdes  ;  and  whan 
thei  ben  rype,  men  kutten  hem  a  to,  and 
men  fynden  withinne,  a  lytelle  Best,  in 
Flessche,  in  Bon  and  Blode,  as  though  it 
were  a  lytylle  Lomb,  with  outen  wolle. 
And  men  eten  bothe  the  Frut,  and  the 
Best :  and  that  is  a  gret  Marveylle.  Of 
that  Frute  I  have  eten  ;  alle  thoughe  it 
were  wondirfulle :  but  that  I  knowe  wel, 
that  God  is  marveyllous  in  his  werkes. 
And  natheless  I  tolde  hem,  of  als  gret  a 
marveylle  to  hem,  that  is  amonges  us  :  and 
that  was  of  the  Bernakes.  For  I  tolde 
hem,  that  in  our  eontree  weren  Trees,  that 
beren  a  Fruyt,  that  becomen  Briddes 
fleeynge:  and  tho  that  fellen  in  the  water, 
lyven;  and  thei  that  fallen  on  the  Erthe, 
dyen  anon :  and  the  ben  right  gode  to 
Mannes  mete.  And  here  of  had  thei  gret 
marvaylle,  that  sume  of  him  trowed,  it 
were  an  impossible  thing  to  be." 

From  this  it  would  appear,  that  some  of 
Sir  John's  auditors  were  rather  incredulous 
about  the  truth  of  his  "  Marveylle."  Such 
was  not  the  case  with  Gerarde,  the  author 


of  a  Herbal,  or  General  History  of  Plants, 
published  in  1597,  and  long  regarded  as 
a  botanical  authority.  "  There  are  found," 
says  he,  "  in  the  north  parts  of  Scotland, 
and  the  islands  adjacent,  called  Orchades, 
certain  trees,  whereon  do  grow  certain 
shells  of  a  white  colour,  tending  to  russet, 
wherein  are  contained  little  living  creatures, 
which  shells  in  time  of  maturity  do  open, 
and  out  of  them  grow  those  little  living 
things,  which,  falling  into  the  water,  do 
become  fowls,  which  we  call  Barnacles  ;  in 
the  north  of  England  Brant-geese,  and  in 
Lancashire  Tree-geese  ;  and  the  other  that 
do  fall  upon  the  land,  perish  and  come  to 
nothing.  Thus  much  by  the  writings  of 
others,  and  also  from  the  mouths  of  people 
of  those  parts,  which  may  very  well  accord 
with  truth." 

"But  what  our  eyes  have  seen  and  our 
hands  have  touched  we  shall  declare.  There 
is  a  small  island  in  Lancashire,  called  the 
Pile  of  Foulders,  wherein  are  found  the 
broken  pieces  of  old  bruised  ships,  some 
whereof  have  been  cast  thither  by  ship- 
wreck, and  also  the  trunks  and  bodies,  with 
the  branches  of  old  and  rotten  trees  cast 
up  there  likewise,  whereon  is  found  a  cer- 
tain spume  or  froth  that,  in  time,  breedeth 
unto  certain  shells,  in  shape  like  those  of 
a  mussel,  but  sharper  pointed  and  of  a 
whitish  colour,  wherein  is  contained  a  thing 
in  form  like  a  lace  of  silk,  finely  woven,  as 
it  were,  together,  of  a  whitish  colour,  one 
end  whereof  is  fastened  unto  the  inside  of 
the  shell,  even  as  the  fish  of  oysters  and 
mussels  are  ;  the  other  end  is  made  fast 
unto  the  belly,  of  a  rude  mass  or  lump, 
which  in  time  cometh  to  the  shape  and 
form  of  a  bird  ;  when  it  is  perfectly  formed, 
the  shell  gapeth  open,  and  the  first  thing 
that  appeareth  is  the  foresaid  lace  or  sting; 
next  come  the  legs  of  the  bird  hanging  out, 
and,  as  it  groweth  greater,  it  openeth  the 
shell  by  degrees,  till  at  length  it  is  all 
come  forth,  and  hanging  only  by  the  bill. 
In  short  space  it  cometh  to  full  maturity 
and  falleth  into  the  sea,  where  it  gatheretri 
feathers,  and  groweth  to  a  fowl  bigger  than 
a  mallard,  and  lesser  than  a  goose,  having 
black  legs  and  a  bill  or  beak,  and  feathers 
black  and  white,  spotted  in  such  manner 
as  our  magpie,  called  in  some  places  a 
pie  annet,  which  the  people  of  Lancashire 
call  by  no  other  name  than  a  tree  goose  ; 
which  place  aforesaid,  and  all  those  parts 
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adjacent,  do  so  much  abound  therewith, 
that  one  of  the  best  may  be  bought  for 
threepence.  For  the  truth  hereof,  if  any 
doubt,  may  it  please  them  to  repair  unto 
me,  and  I  shall  satisfy  them  by  the  testi- 
mony of  credible  witnesses." 

Of  the  real  changes  which  these  animals 
undergo  nothing  was  known  until,  in  1826, 
Mr.  J.  V.  Thompson  captured  in  a  small 
towing-net  a  number  of  minute  translucent 
creatures,  about  the  tenth  of  an  inch  in 
length,  and  of  a  somewhat  brownish  tint. 
The    annexed    figure    (Fig.    56)  gives   an 


F<g.  56.      I 

enlarged  representation  of  their  appearance. 
After  a  few  days  they  threw  off  their  outer 
skin,  attached  themselves  firmly  to  the 
bottom  of  the  vessel,  and  soon  assumed  the 
appearance  of  the  sessile  barnacles  or  acorn- 
shells  (Balanus  pusillus). 

The  pedunculated  barnacles  present  in 
their  young  state  an  appearance  very 
unlike  the  others  (Fig.  57) ;  but  the  changes 
they  undergo  in  passing  from  their  free  to 
their  adhesive  state  are,  in  all  essential 
points,  precisely  similar. 

In  a  late  number  of  the  Annals  and 
Magazine  of  Natural  History  (Oct.  1851), 
there  is  a  very  able  paper,  by  Mr.  C.  Spence 
Bate,  on  the  development  of  these  animals, 
illustrated  by  numerous  figures,  from  which 
it  would  appear  that  the  larva  undergoes  a 
series  of  metamorphoses  in  passing  from 
the  young  to  the  adult  state  ;  and  that  the 
eyes,  which  are  absent  in  the  very  young 
Balanus,  become  fully  developed  in  a  further 
stage  of  advancement. 

Perhaps  there  is  nothing  in  the  whole 
series  of  changes  which  strikes  the  con- 
templative mind  more  strongly  than  the 
beneficent,  yet  economical,  provision  re- 
garding the  organs  of  sight.  They  are 
given  when  the  animal  is  free  and  loco- 
motive, and  when  we  may  suppose  the  sense 
of  sight  to  be  essential  to  its  welfare.  But 
so  soon  as  it  has  chosen  its  "  place  of 
rest,"  and  becomes  fixed  for  the  remainder 
of  its  existence,  a  calcareous  deposit  takes 


place,   and  the  eye,   no  longer  wanted,  is 
obliterated  for  ever. 


Fig.  57. 

The  fact  of  the  Cirfipeda being  met  with  in 
all  seas,  and  some  species  found  uniformly 
attached  to  certain  bodies  and  to  them 
only,  might  naturally  have  suggested  the 
idea,  that  they  must  in  their  young  state 
have  had  the  power  of  moving  freely  about, 
and  also  of  selecting  the  site  of  their  future 
dwelling.  But  nothing  positive  was  known 
until  1826,  as  already  mentioned.  We  may 
hope  that  our  knowledge  of  them  will  soon 
receive  a  large  increase,  as  Mr.  Darwin  is 
now  preparing  a  monograph  on  the  subject, 
which  will  form  one  of  that  series  of  valu- 
able Natural  History  works  for  which  we 
are  indebted  to  the  Hay  Society. 

The  bodies  to  which  they  are  attached 
are  not  always  inanimate,  like  shells,  stones, 
vessels,  and  floating  timber.  Some  are 
affixed  to  or  buried  in  corals ;  one  perform! 
its  voyages  on  the  backs  of  turtles,  and 
another  (Coronula  balcenaris)  selects  a  still 
stranger  abode,  being  imbedded  in  the  skin 
and  fat  of  whales. 

Some  of  the  larger  kinds  are  used  as 
food.  The  Chinese  eat  the  soft  parts  of 
one  species  (Balanus  tintinnabulum),  which 
has  the  reputation  of  being  like  the  flesh  of 
a  lobster  when  boiled.  Captain  King  tells 
us  of  a  South  American  species  (Balanus 
psittacus),  found  at  Concepciou,  which  is 
frequently  five  and  a  half  inches  long,  and 
three  and  a  half  inches  broad,  and  occurs  in 
large  bunches,  which  are  chopped  off  with 
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hatchets.  They  are  exported  in  quantities 
to  Valparaiso  and  Santiago,  where  they  are 
much  prized,  for  the  flesh  equals  in  rich- 
ness and  delicacy  that  of  the  crab,  which, 
when  boiled  and  eaten  cold,  it  very  much 
resembles. 

But  we  must  leave  China  and  South 
America,  and  return  to  our  own  shores  ; 
and  as  I  wish  all  my  young  readers  to 
observe  and  to  experiment  for  themselves, 
I  do  not  know  that  I  can  conclude  the 
present  paper  better  than  by  the  following 
paragraph  from  Patterson's  Zoology  for 
Schools : — 

"  The  cheapness  of  the  pleasures  which 
natural  history  affords  should  of  itself  form 
a  reason  for  their  general  cultivation  ;  for 
they  are  within  the  reach  of  all.  By 
means  so  simple  as  a  glass  of  sea-water, 
we  have  caused  the  Balani  or  Acorn-shells 
to  exhibit  a  series  of  movements,  which  we 
have  never  shown  to  the  youth  of  either 
sex  without  hearing  from  them  expressions 
of  the  most  unfeigned  delight.  Let  the 
reader  try  the  experiment.  Go  at  low 
water  to  a  rocky  part  of  the  beach;  choose 
a  few  of  the  oldest  and  largest  limpets,  left 
uncovered  by  the  receding  tide,  and  en- 
crusted with  the  acorn-shells.  As  the 
enclosed  animals  have  then  been  without 
nourishment  for  two  or  three  hours,  they 
will  be  quite  ready  for  another  meal.  Throw 
the  limpet-shells  into  the  glass  of  sea- 
water,  and  in  a  minute  or  two  the  Acorn- 
sh  ells  upon  them  begin  to  open.  Presently  a 
beautiful  feathered 
apparatus  will  be 
extended,  then 
withdrawn  (  Fig. 
58).  It  will  again 
be  put  forth,  and 
again  retracted  ; 
but  with  such 
grace,  regularity, 
and  precision,  that 
the  eye  regards  it 
with  ever  new 
FuJ_  58<  delight.  And  when 

he  same  exquisite  mechanism  is  exhibited 
y  every  one  of  them,  either  in  succession 
r  simultaneously,  and  when  we  consider 
hat  it  thus  ministers  at  the  same  moment 

Ioth  to  respiration  and  nutrition,  a  train 
f  ideas  is  excited,  which  rises  from  the 
umble  shell  to  Him  by  whom  it  has  thus 
r 
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DECEMBER. 

"The  old  tree  hath  an  olden  look ; 

The  lonesome  place  is  yet  more  dreary ; 
They  go  not  now,  the  young  and  old 
Slow  wandering  on  by  wood  and  wold  ; 
The  air  is  damp,  the  winds  are  cold, 
And  summer  paths  are  wet  and  weary." 
Mart  Howitt. 

Bright,  dazzling,  frosty  days,  and  glorious 
transparent  nights,  associated  with  crack- 
ling logs  on  the  glowing  hearths,  are  the 
ideas  that  cluster  round  the  memories  and 
experiences  of  December.  Christmas  holi- 
days to  the  young,  home  reunions  and 
merry  meetings,  seem  almost  essential  to 
the  realization  of  the  time.  It  is  called  the 
depth  of  winter,  and  towards  the  latter  part 
of  the  month  the  lowest  temperature  of  the 
year  is  experienced.  At  the  beginning  of 
the  month,  indeed,  there  is  sometimes  mild 
weather,  if  the  north  or  north-east  winds 
do  not  prevail ;  and  we  remember  in  one 
instance,  recently,  to  have  seen  a  jasmine 
blossom,  on  a  sunny  aspect,  as  late  as  the 
fourth  of  this  cold  month. 

The  trees  are  bare,  and  all  vegetation 
seems  dead.  When  the  first  frosts  set  in, 
the  effects  of  the  cold  upon  growing  vegeta- 
tion are  most  singular.  A  plant  which  was 
green  the  day  before  is  white  with  frost  in 
the  early  morning  which  follows,  and  fades 
into  a  dismal  black  as  soon  as  the  sun- 
beams begin  to  warm  the  frozen  branches, 
and  melt  the  fringe  of  hoar-frost  which 
sparkles  upon  the  foliage  which  it  killed  while 
it  adorned.  The  explanation  is  not  difficult, 
for  we  find  an  analogy  in  the  experiences 
of  animal  life.  There  are  many  animals 
which  bear  an  exposure,  for  a  considerable 
time,  to  severe  cold,  without  suffering  ma- 
terial injury  ;  and  these  same  creatures  will 
often  be  able  also  to  resist  the  injurious 
effects  of  an  equal  extreme  of  heat ;  but  if 
they  be' suddenly  removed  from  the  cold  to 
the  heat,  or  the  reverse,  they  suffer  inflam- 
mation, mortification,  and  death.  The 
human  subject  often,  from  severe  cold, 
loses  sensation  in  parts  of  the  body  ;  and 
these  are  precisely  in  a  similar  condition 
to  the  parts  of  plants  under  the  influence  of 
frost.  The  vital  functions  are  suspended  ; 
the  blood,  like  the  fluid  sap  in  the  plant, 
ceases   to  flow ;    the   nerves   of   sensation 
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refuse  to  perform  their  office,  either  wholly 
or  in  part.  If  such  a  part  of  the  body 
gradually  passes  from  its  dead  condition,  no 
ill  effects  will  ensue;  but  if  an  attempt  be 
made,  by  the  injudicious  application  of 
warmth,  to  promote  a  sudden  reaction,  the 
most  serious  results  may  follow.  In  slight 
cases  chilblains  will  result;  in  severe  in- 
stances of  frost-bite,  mortification  and  death. 
In  arctic  regions  the  fingers,  toes,  ears,  and 
noses  are  sometimes  frozen  ;  but  the  ex- 
perience of  the  inhabitants  of  such  regions 
has  guided  them  to  the  true  treatment  of 
such  injuries — viz.,  to  rub  the  injured  parts 
with  frozen  water  pounded,  or  with  snow. 
This  might  be  quoted  in  favour  of  the  doc- 
trine— "  similia  similibus  curantur,"  but 
is  quoted  to  show  how  experience  has 
proved  the  benefit  of  preventing  sudden 
reactions  from  the  effects  of  cold  in  the 
human  body.  In  like  manner  experience 
has  shown  that  the  life  of  the  plant,  or  the 
vitality  of  its  leaves,  may  be  preserved,  if  by 
shielding  it  from  the  rays  of  the  sun,  a 
sudden  reaction  is  prevented.  For  this 
reason  gardeners,  before  sunrise,  take  care 
to  cover  up  the  shrubs  and  crops  they  wish 
to  protect  when  an  early  and  unexpected 
frost  has  "bitten"  them;  for  they  say, 
"  the  sunshine  will  do  more  mischief  than 
the  frost." 

The  temperature  of  vegetation  is  above 
that  of  the  atmosphere  in  winter,  unless  the 
plants  are  completely  frozen,  when  their 
life  is  suspended  in  some  cases,  in  others 
destroyed.  But  this  supply  of  vegetable 
warmth  is  sufficient  to  resist  cold  to  a 
greater  extent  than  would  be  supposed  ;  a 
covering  of  woollen  or  of  matting  being 
found,  in  practice,  sufficient  to  preserve 
plants  from  injury  by  very  long  and  severe 
frosts. 

When,  nevertheless,  a  succulent  plant, 
the  cells  in  whose  stem  and  leaves  are  filled 
with  fluid  sap,  are  so  situated  as  to  be  fully 
under  the  influence  of  freezing  air,  a  com- 
plete death  of  the  plant  ensues.  I  have 
before  explained,  that  when  water  is  cooled 
to  within  about  ten  degrees  of  the  freezing 
point  it  ceases  to  contract,  and  that,  unlike 
other  substances,  in  passing  from  a  fluid  to 
a  solid  state  it  expands  considerably.  The 
sap  of  the  plant  consists  for  the  most  part  of 
water,  confined  in  the  passages  and  cells  of 
the  tissue  in  the  leaves  and  stem ;  and  this 
fluid,  when  frozen,  expands  and  lacerates 


the  vital  organs  so  as  totally  to  destroy  the 
life  of  the  plant.  If  the  leaves  are  placed 
upon  the  hand,  they  will  be  found  to  be 
soft  and  pulpy,  as  if  they  had  been  boiled  ; 
so  complete  has  been  the  destruction  of  the 
minute  cells  of  which  their  tissue  was 
composed. 

Another  phenomenon  associated  with  the 
advent  of  frost,  was  long  the  theme  of 
superstitious  and  ignorant  wonder.  The 
pedestrian  who  crosses  a  meadow  in  the 
middle  of  the  day  after  a  frosty  night,  will 
see,  occasionally,  the  print  of  footsteps 
apparently  burned  into  the  sod.  The  grass 
may  be  two  or  three  inches  in  height 
throughout  the  meadow,  but  where  these 
mysterious  footsteps  have  been,  the  herbage 
seems  singed  or  seared  close  to  the  earth. 
Before  people  knew  better,'  and  while 
religion  was  more  completely  in  the  fetters 
of  unreasoning  superstition,  good  folks 
were  wont  to  point  to  these *footprints,  as 
the  physical  proofs  of  the  existence  and  per- 
sonal wanderings  of  the  impersonation  of 
evil.  But  the  "  old  wives'  tale"  fell  a  victim 
to  the  progress  of  science,  which  discovered 
how  these  mysterious  foot-prints  could  at 
will  be  produced  by  the  best  of  men,  if  they 
walked  over  frozen  grass  in  the  early  morn- 
ing, and  proved  that  the  supposed  Satanic 
agency  was  quite  unnecessary.  The  blades 
of  the  grass,  being  completely  frozen,  were 
as  brittle  as  the  ice  which  filled  and  ex- 
panded their  cells,  and  consequently 
snapped  off  under  the  pressure  of  the  foot. 
When  the  sun  rose,  the  greater  part  of  the 
field  was  exposed  very  gradually  to  its 
rays,  and  the  grass,  therefore,  suffered  little 
in  general ;  but  the  broken  blades  were 
only  the  more  completely  withered  and 
blackened,  because  they  would  be  sheltered 
by  the  surrounding  herbage  till  the  sun  was 
high  in  the  sky  and  his  beams  of  con- 
siderable power. 

The  year  has  now  run  its  course,  and  the 
succession  of  the  Seasons  has  been  accom- 
plished. The  earth  has  carried  us  through 
the  immensity  of  space,  completely  round 
the  great  luminary  on  whose  beams  days 
and  seasons  depend,  under  the  guidance  of 
Him  "  who  set  the  stars  in  the  firmament, 
and  guideth  the  wanderers  of  heaven." 

Our  literary  circle  of  phenomena  is  also 
completed  ;  and  we  lay  down  our  pen  as  to 
our  readers  we  sigh — Farewell  1 

J.  B.  L. 
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b.  i.  p. 


Solutions  to  Questions  on  p.  300. 

.  Let  ABCD  be  a  rectangle  made  equal  to  the  given  rectilineal  figure,  '(Euclid, 
45,)  and  let  EFGH  be  the  given  circle,  of  which  K  is  the  centre,  and  HF 

a  diameter.  It  is  required  to  inscribe  in 
the  circle  EFGH  a  rectangle  equal  to 
ABCD. 

"With  centre  A,  and  distance  H  F,  de- 
scribe an  arc  cutting  D  C  produced  in  L. 
Join  AL,  and  upon  AL  as  diameter  de- 
scribe a  semicircle.  Through  B  draw  BM 
parallel  to  A  L,  cutting  the  semicircle  in  M, 
and  join  L  M.  In  the  circle  EFGH,  place 
the  straight  line  FE  equal  to  L  M,  (Euclid, 

1;)  draw  the  diameter  EKG,  and  join  FG,  GH,  HE;  then  EFGH  is  the 

e  required. 

Join  BL.  Then  the  parallelogram  ADCB  is  double  of  the  triangle  ALB. 
(Euclid,  b.  i.  p.  4.)  Again,  since  M  B  is  parallel  to  AL,  the  triangle  ABL  is  equal  to 
the  triangle  AML;  therefore  the  parallelogram  ADCB  is  double  of  the  triangle 
A  ML.  Now  the  triangles  AML  and  EFG  being  right-angled,  (b.  iii.  p.  31,)  may 
be  easily  shown  to  be  equal,  (b.  i.  p.  47,  and  i.  8.)  And  all  the  angles  of  the  figure 
EFGH  being  right  angles  (iii.  31),  it  is  a  rectangle  of  which  E  G  is  the  diagonal,  and 
is  consequently  double  of  the  triangle  E  F  G,  or  of  AML.  Hence  the  rectangle 
EFGH  is  equal  to  the  rectangle  ABCD,  (b.  i.  Axiom  6,)  and  therefore  to  the  given 

Q.  E.  F. 
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rectang" 


rectilineal  figure 


0; 


54.  From  (1)  we  have 

(2  +  y/  3)  .r2  +  (2  —  y/  3) .  i/2  +  2xy  —  2a2 

or,  since  (2  +  \/  3)  .  (2  —  y/  3)  =  1, 

(2  +  V  3) .  *2  +  2  (2  +  |/  3)  (2  —  y/  3)  .  xy  +  (2  +  y/  3)  (2  —  y/  3)2  */2  —  2a2  =  0. 

.-.  (2  +  t/  3)  .  {.r2  +  2  (2  —  y/  3)  xy  +  (2  —  {/  3)2  y*}  —  2a2  =  0. 

.-.     (2  +  y3)(*  +  (2  —  x/Z)yy  =  2a\ 

...      x  +  (2  —  y/  3)  .  y  =  +  a t/2> 


V  2  +  V  3* 


|/3) 


(4.) 


=  +  a  y/  2  (2 
Similarly  we  might  obtain  from  (2), 

x  —  (2  —  t/3)  z  =  +  b  V<l(<L  —  y/Z) (5.) 

Subtracting  (5)  from  (4), 

(2  -  y/  3)  (y  +  z)  =  +  (a  -  b)  .  V  2(2-^/3); 

.-.  V  +  2  =  +  (a  —  b)  .  V  2  (2  +(1/  3). 
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Cubing  this  equation,  we  have, 

V*  +  W*  +  %**  +  *s  =  +  (a  —  *)s  .  2  (2  +  |/ 3) '*' 
=z  +  8  fr3,  suppose 
Now  from  (3)  we  have 

2y*  +  %«"  =  8c3. 

Subtracting  the  former  of  the  last  two  equations  from  the  latter,  we  have 
y*  —  Zy*z  +  3*/22  —  s3  =  8  (c3  +/c3), 
or,  (t/  —  2:)3  =  8(c3+/c3; 


y  —  z  =  2  c«  tf  *a| 

But  from  above, 

2/  +  «  =  +  2*. 
Hence  by  addition  and  subtraction, 

y  =  +  {*  +  c3"p  A3|*} 

*  =  ±{*  +  ^"+  *8I*} 
the  upper  or  lower  signs  being  taken  together.     Again,  by  adding  (4)  and  (5),  we  have 

2x  +  (2  —  V  3)  (y  —  z)  =  +  (a  +  b)  y/  2  (2  —  y/  3)  ; 
whence,  by  substituting  the  value  of?/  —  z  found  above,  and  transposition, 

+  (a  +  6)  .  |/  2(2  — </  3)  +  2  (2  —  |/  3)  c3  ^  5^|* 
*- 2 

5o.  Let  12*  and  5//  represent  the  rates  per  hour  at  which  P  and  Q,  respectively 
travel  on  a  level  road.  Then,  according  to  the  question,  9a:  and  4?/  are  their  respective 
rates  up  hill,  16.c  and  6y  their  rates  down  hill. 

Also  the  time,  in  hours,  which  P  takes  to  go  round  in  direction  ACB, 

_28.8        14.4         24 

~~    9x      *     I6x    +  T27' 
And  the  time  which  Q.  takes  to  go  round  in  the  opposite  direction, 

24       14.4       28.8 

~"  5y       *y         %  * 

Hence,  by  the  question,  we  have  the  equation, 

24       14.4       28.8        ,28.8       14.4        24  v         l^ 
Ty  +  "i/T  ~*~~%         ^~9*~  +  lii"  +  12^/ ~"~1P 
In  a  similar  way  we  may  obtain  the  equation, 

28.8       14.4       24        ,24        14.4       28. 8x        14 
1y"  +  ~67  +  5y  ~~  ^12^  +  ~16~r~  *  12a7'  =  Tm 
These  equations  may  be  reduced  to 

13.2       6.1         1  ,     . 

~T~  ~"  ~*~  =  ~2' 
14.4       5  .  4__  9 
V  x  5* 
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Multiplying  the  former  by  12,  the  latter  by  11,  and  subtracting,  gives 
12  X  6.  1  —  11  X  5  .  4  =  19.8  —  6  =  13.8; 
x 

12  X  6  .  1  —  11   X  5  .  4 


13  .  8 
122  —  99        23 


^=li 


23  23 

13.  2     __  132    _ 

'  '  y  —  .o-j-6.1  66 

Hence  P  travels  at  the  rate  of  12  miles  an  hour,  and  Q,  at  the  rate  of  10  miles  an 
hour,  upon  the  level  road. 

In  order  to  find  their  points  of  meeting,  we  observe  that  if  P  move  in  the  direction 
28.8  14.4 

ACB,  he  traverses  AC  in  — —  or  3  .  2  hours,  CB  in  — —   or  .  9  hours,  and  BA  in 

24  24 

■ —  or  2  hours.     Also  GL  moving  in  the  opposite  directions,  traverses  AB  in  —  or  2  .  4 

12  10 

hours,  BC  in  ]Z—  or  1  .  8  hours,  and  CA  in  ■     '  8  or  2 .  4  hours.     Hence  Q  has  been 

8  12 

ascending  BC  during  3.2  —  2.4,  or  .  8  hours,  when  P  arrives  at  C,  and  Q,  has 
travelled  .  8  X  8,  or  6  .  4  miles  up  BC  in  that  interval,  consequently  they  are  then 
14.4  —  6  .  4,  or  8  miles  apart.  As  they  approach  each  other,  the  distance  between 
them  is  diminished  at  the  rate  of  16  -f"  10,  or  26  miles  an  hour,  and  therefore  they  will 

8  ....  8  12 

meet  in  —  of  an  hour,  in  which  time  P  will  have  passed  over  —  X  16,  or  4  —  miles, 
26  2o  13 

which  is  the  distance  from  C  of  their  point  of  meeting. 

In  a  precisely  similar  manner  it  may  be  demonstrated  that  if  P  start  from  A  in  the 
direction  ABC,  he  will  meet  Q,  travelling  in  the  opposite  direction,  at  the  point  C. 

56.  It  is  proved  in  treatises  on  Arithmetic,  that  a  pure  circulating  decimal  is 
equivalent  to  a  vulgar  fraction,  the  numerator  of  which  is  the  recurring  period,  and  the 
denominator  a  series  of  consecutive  nines.  Consequently,  if  the  denominator  of  a  proper 
fraction  consist  of  a  series  of  consecutive  ones,  the  product  arising  on  multiplying  its 
numerator  by  9,  will  give  the  significant  digits  of  the  recurring  period  of  the  equivalent 
circulating  decimal.  And  if  we  divide  this  circulator  by  a,  we  evidently  derive  the 
recurring  decimal  which  corresponds  to  a  proper  fraction,  the  numerator  of  which  is  the 
same  as  that  of  the  former,  while  the  denominator  consists  of  as  many  consecutive  a's  as 
the  former  had  ones.  Now  the  former  recurring  period  is  divisible  by  9,  for  it  is  the 
result  of  multiplying  a  certain  number  by  9.  And  it  is  easy  to  see  that  if  this  circulator 
be  divided  by  a,  the  resulting  period  must  likewise  be  divisible  by  9,  unless  a  contain  a 
factor  of  9  among  its  factors,  that  is,  unless  a  be  3,  6,  or  9.  Hence  by  a  well-known 
theorem,  the  sum  of  the  digits  expressing  the  recurring  period  must  likewis-e  be  a 
multiple  of  9.  q.  e.  d. 

57.  Let       x  =  the  number  of  gentlemen. 

Then  x  +  2  =  that  of  the  ladies. 

And  2x  4-  2  =  the  whole  number  of  excursionists.     Since  they  spent  £9  or  180s., 
180  90 

each  would  have  paid  - — — —  or  — — -  shillings,  if  all  had  contributed  equally.     Hence 

JdX   ~y~  £>  X  — j-  L 

by  the  question,  each  gentlemen  paid 

90 


352  MATHEMATICAL  QUESTIONS,  SOLUTIONS,  &c. 

and  each  lady  paid 

45 


*+l 

Therefore  all  the  former  paid 

and  all  the  latter  paid 

45 
_X(*  +  2). 

Whence  we  have  the  equation 

•    90  n  45(x  +  2 

from  which  to  determine  the  value  of  x.     It  may  be  reduced  in  the  ordinary  method  to 
the  form 

5x2  —  31*  =  72, 
whence  we  find 

+  49  +  31 
*  =  -= ! =  8  or  —  1  .  8. 


10 

There  were  therefore  8  gentlemen  and  10  ladies,  or  18  persons  in  all.     Each  of  the 
former  contributed  16s.  3d.,  and  each  of  the  latter  5s, 
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244  — Mechanics*  Institutions.  A.  D.  —  Our  correspon- 
dent will  find  full  information  in  the  Appendix  to  the 
Report  ot  the  Committee  of  the  House  of  Commons,  on 
Public  Libraries.  Some  further  details  will  be  found  in 
Dr.  J.  W.  Hudson's  recent  Work  on  The  History  of  Adult 
Education.  On  the  general  subject  of  education,  we 
would  refer  the  reader  to  The  Institutes  of  Education,  an 
Essay  by  the  Rev.  Mr.  Hamilton,  of  Leeds,  which  gained 
a  prize  a  few  years  back,  and  is  known  as  The  Manchester 
Educational  Prize  Essay. 

245  —  Charcoal.  M.  D.— Our  correspondent  describes 
the  discovery  of  a  layer  of  regularly  laid  pieces  of  wood, 
more  or  less  chaired,  which  have  been  found  near  lier 
residence  (the  address  of  which  is  not  given),  and  for 
the  existence  of  which  the  antiquaries  in  the  vicinity  are 
unable,  she  says,  to  account.  "  Tae  line  of  charcoal  ex- 
tends for  upwards  of  a  hundred  yards,  and  is  quite 
uninterrupted."  It  is  probable  that  this  line  has  been  the 
boundary  of  some  esta:  e,  the  confines  of  which  having  been 
the  subject  of  dispute,  were  finally  thus  marked.  Char- 
coal was  anciently  used  for  this  purpose,  being  indestruc- 
tible when  sunk  in  the  ground.  It  appears,  indeed,  to 
have  besn  a  symbol  of  eternity  among  some  nations,  and 
\ience  found  a  place  in  their  tombs,  as  emblematic  of  a 
future  and  eternal  existence. 

Z^Q—Hats.  H.  M.,  F.  L.  W.,  &c— Hats  appear  to 
have  been  first  used  about  A.D.  1400,  for  country  wear, 
riding,  &c.  The  halters,  however,  have  a  tradition,  which 
goes  to  prove  that  "  felting"  is  much  more  ancient.  They 
say  that  while  St.  Clement,  the  fourth  bishop  of  Rome,  was 
flying  from  his  persecutors,  his  feet  became  blistered,  in 
consequence  of  which  he  was  induced  to  put  wool  between 
the  soles  of  his  feet  and  the  sandals  which  he  wore.  The 
consequence  was,  that  hy  the  perspiration  and  motion  of 
his  feet,  the  wool  became  completely  "felted,"  as  if 
wrought  on  purpose.  When*he  afterwards  settled  in  Rome, 
he  improved  upon  the  discovery.  Hence,  the  origin  of 
felting  and  hat- making.  The  hatters  in  Ireland,  and  in 
several  other  Catholic'countries,  still  hold  a  festival  on 
St.  Clements  day.  The  use  of  hats  is  dated  by  others  from 
the  time  of  the  public  entrance  of  Charies  the  Second  into 
Rouen,  in  1149. 

247—  Juvenile  Crime.  H.  H.— Serious  crime  is  found 
to  decrease  with  the  "price  of  food,  and  there  is  always  a 
ratio  between  the  prices  in  Mark  Lane  and  the  crime  of 
the  country.  We  refer  our  correspondent  to  a  work 
recently  published  by  Mr.  Plint  of  Leeds,  on  the  State  of 
Crime,  for  more  detailed  information.  The  following  table 
will  show  the  decrease  of  ciime  from  1800  to  1845,  or  rather, 
the  increase  of  crime  relatively  to  the  increase  of  the 
population:— 

1801  to    1821 112-0  percent. 

1821    "     1831 26-9         " 

1821  •■     1836 32-1         " 

1821  "     1815 356         " 

1831  "    1815 6-9         " 

1836  "    1845 27         " 

The  number  of  juvenile  offenders  under  17  years  of  age 
in  1818.  was  13,799;  in  1849,  12,955. 

243- -Deaf  and  Dumb.  T.  C— Deafness  may  be  par- 
tial or  complete.  Where  it  is  partial,  it  usually  arises 
from  disease  ;  such  as  inflammation  or  destruction  of  the 
internal  parts  of  the  ear,  or  disease  of  the  throat,  where 
the  eustachian  tube  opens  at  the  back  of  the  nose.  Where 
the  deafness  is  complete,  it  commonly  arises  from  incom- 
pleteness of  the  organs  of  hearing  from  birth,  and  in  such 
cases  dumbness  is  always  the  result.  The  reason  of  this  is 
obvious.  The  man  who  never  hears  the  sounds  which 
others  use  to  communicate  their  thoughts,  can  never 
imitate  those  sounds.  It  has  been  found,  indeed,  in  those 
rare  cases  where  complete  deafness  has  arisen  after  chil- 
dren have  learned  to  talk,  that  they  have  retained,  only  for 
a  while,  the  memory  of  the  modes  of  speech;  hut  "that 
their  words  become  fewer,  till  at  last  they  have  forgotten 
altogether  how  to  utter  words  or  articulated  vocal  sounds. 
In  complete  deafness,  the  sufferers  do  not  hear  the  sounds 
which  they  themselves  utter.  The  effort  to  teach  the  dumb 
to  talk  has  been  undertaken  by  ignorant  persons,  who, 
having  found  all  the  organs  of  the  voice  complete,  sup- 
posed that  in  that  circumstance  they  found  all  the 
conditions  necessary  for  the  production  of  speech,  being 
ignorant  of  the  fact,  that  speech  is  an  imitation  of  sounds 
heard,  and  that  the  integrity  of  the  organ  of  hearing  was 
the  first  requirement. 

249— Ordeals.  R.  M.  S.— It  is  quite  true  that  some  of 
the  old  ordeals  may  not  have  been  really  so  cruel  as  it  has 
been  supposed.  Our  correspondent  writes,  inquiring 
whether  it  is  not  likely,  (from  the  experiments  of  M.  Eou- 
tiguy  with  melted  metals,)  that  it  was  proved  in  olden 


times,  that  persons  could  thrust  their  hands  into  pots  of 
melted  metal,  and  withdraw  them  without  injury.  The 
confidence  of  the  innocent,  who  sought  no  means  of  falso 
protection,  was  indeed  the  means  of  saving  him;  while  the 
guilty,  by  resorting  to  attempts  at  protection  by  artificial 
means,  insured  the  destruction  of  the  skin.  There  may  bo 
some  truth  in  this  view  of  R.  M.  S. ;  but  this  apology 
would  scarcely  apply  to  the  more  common  ordeals  which 
were  resorted  to.  These  superstitious  tests  of  truth  con- 
sisted of  various  kinds  ;  walking  blindfold  amidst  burning 
ploughshares;  passing  through  fires;  holding  in  the  hand 
a  red-hot  bar;  and  plunging  the  arm  into  boiling  water; 
a  challenge  to  single  combat;  swimming  a  river;  stretch- 
ing out  the  arms  before  a  cross  for  a  considerable  length  of 
time,  &c.  The  claims  of  two  rival  liturgies  were  decided  by 
the  combat  of  two  armed  knights  hired  for  the  occasion. 
Judicial  combat  appears  to  have  been  practised  by  the 
Jews.  Swallowing  consecrated  bread  was  another  test 
of  guilt  or  innocence ;  and  it  is  related  that  the  Earl  of 
Godwin  was  actually  choked  by  this  means.  The  mur- 
derer was  supposed  to  be  detected  by  the  bleeding  of  the 
corpse  on  his  approach.  There  can  be  no  doubt  but  that 
in  many  cases  evasions  were  practised,  and  that  in  others, 
medicaments  and  guards  were  used. 

250— Destructive  Distillation.  C.  H.— This  process  in 
chemistry  has  been  inappropriately  named;  and  many 
other  persons,  besides  our  correspondent,  have  been  misled 
by  its  import.  Humanly  speaking,  matter  is  indestruc- 
tible and  eternal;  its  forms  may  change  and  the  most 
solid  objects  pass  into  invisible  gases,  inappreciable  to 
our  unassisted  senses,  but  not  a  single  atom  is  created 
or  annihilated  in  the  process.  If  a  piece  of  wood,  being 
previously  weighed,  be  placed  in  a  retort  fitted  to  a 
receiver  chilled  with  ice,  and  heat  be  applied  to  such  an 
extent  as  to  reduce  the  wood  to  charcoal,  it  would  be 
found  that,  on  weighing  the  whole  apparatus,  there  has 
been  no  weight  lost.  The  charcoal,  with  the  gases  and 
water  which  would  issue  from  the  retort  during  this  process 
of  so-called  "  destructive  distillation,"  would  be  precisely 
equal  to  the  original  weight  of  the  wood.  The  various 
forms  of  matter  under  the  influences  of  heat,  or  cold, 
or  mechanical  force,  or  chemical  action,  will  become 
gases,  fluids,  or  solids ;  animals  and  vegetables  may  die, 
and  their  organized  bodies  may  be  dissolved  and  decom- 
posed, but  in  all  cases  the  elementary  and  constituent 
parts,  or  atoms,  maintain  their  existence.  Our  own 
bodies,  after  death,  are  deposited  in  the  soil,  with  tho 
materials  of  which  they  will  enter  into  combination; 
while  the  gases  that  will  pass  off  will  enter  into  the 
organization  of  the  grass  which  waves  above,  or  with  the 
air  which  sighs  through  the  sombre  yew  hard  by.  We 
commend  to  our  pupil's  notice  the  remarks  of  Hamlet 
on  the  possibly  ignoble  lot  of  the  "illustrious  Cassar, 
dead  and  turned  to  clay." 

251  —  Writing  Materials.  B.  B.— Before  the  invention 
of  writing  as  a  means  of  recording  events,  men  planted 
trees  or  erected  rude  altars  or  heaps  of  stone,  in  remem- 
brance of  past  events.  Pictures  and  statues  were  soon 
suggested  as  symbolical  or  representative  things.  Her- 
cules probably  could  not  write  when  he  fixed  his  famous 
pillars.  The  most  ancient  mode  of  writing  was  on  bricks,  i 
tiles,  oyster-shells ;  then,  tables  of  stone  or  facets  of" 
blocks;  afterwards,  on  plates  of  ivory;  and  finally,  an 
approximation  to  the  use  of  paper  was  made  by  the  use  of 
the  bark  and  leaves  of  trees.  It  has  been  gracefully 
observed,  that  the  ancients  gave  speech  to  rocks,  metals, 
and  trees,  by  engraving  memorable  events  upon  them.  In 
the  book  of  Job,  mention  is  made  of  engraving  on  rocks 
and  sheets  of  lead.  The  law  of  the  Jews  was  said  to  be 
written  on  tables  of  stone;—  Hesiod's  works  on  leaden 
tables.  The  laws  of  the  Cretans  were  described  as  "en- 
graven in  bronze."  The  Romans  etched  their  laws  on 
brass,  and  the  speech  of  Claudius,  engraved  on  plates  of 
bronze,  is  said  to  exist  in  the  town-hall  of  Lyons.  Bronze 
tables  are  still  unearthed  in  Tuscany.  Treaties  and  con- 
veyances of  property  were  also  engraven  on  brass,  and 
official  mementos  have  been  found  etched  on  copper.  A 
bill  of  feoffment  on  copper,  dated  a  century  before  Christ, 
is  stated  to  have  been  dug  up  near  Bengal.  In  early  times 
the  shepherds  wrote  their  songs  with  thorns  and  awls  on 
straps  of  leather,  which  they  wound  around  their  crooks. 
The  Icelanders  scratched  their  runes  on  their  walls,  and 
their  heroes  appear  to  have  bestowed  some  of  their  leisure 
in  recording  their  own  acts  on  their  chairs  and  bedsteads. 
Wooden  boards  overlaid  with  bees-wax  w^ere  sometimes  in 
use.  The  Mahomedans  scratched  their  chronicles  on  the 
blade-bones  of  sheep. 

252— Newspapers.  E.  N.— The  Italians  appear  to  have 
originated  newspapers,  the  name  of  their  Gazettas  having 
been  possibly  derived  from  yazzera,  a  magpie  or  chatterer, 
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or  from  gaza,  a  treasury  of  news.  These  publications' took 
tlieir  birth  under  the  aristocratical  oligarchy  of  Venice. 
The  first  wa.s  published  monthly,  as  an  organ  of  the  govern- 
ment, but  was  not  printed  till  the  close  of  the  lGth  century. 
In  one  of  the  public  libraries  in  Florence,  there  are  many 
volumes  of  Venetian  gazettas,  all  in  manuscript.  An 
ingenious  forgery  in  imitation  of  an  English  newspaper 
has  been  discovered  ifi  the  British  Museum.  Periodical 
papers  appear  to  hive  been  first  used  in  England  during 
tiie  civil  wars  of  the  cavaliers  and  roundheads,  and  were 
used  to  disseminate  sentiments  of  king-worship,  or  obedi- 
ence to  parliament,  as  the  authors  were  disposed.  Marcha- 
MLOnt  Needham  was  one  of  the  newspaper  patriarchs,  and 
issued  what  was  entitled,  Mercurius  Britannicus,  on  the 
popular  side.  After  his  imprisonment,  he  galled  the 
ptesbyterians  by  his  Mercurius  I'ragmalicus.  Having 
again  changed  his  party,  he  afterwards  attacked  the 
royalists  in  the  Mercurius  Politicus.  Sir  John  Birkenhead 
wrote  on  the  royalist  side  of  the  question  with  little  credit 
to  himself  or  his  party.  Sir  Roger  L'Estrange  was  another 
of  the  early  newspaper  writers  ;  he  was  considered  by  the 
court,  whose  side  lie  espoused,  to  be  the  model  of  political 
Writers.  Physicians  seem  to  have  had  a  hand  in  the  first 
newspapers  of  almost  all  countries.  In  the  reign  of  Queen 
Anne,  there  was  but  one  daily  paper;  the  others  were 
weekly.  Newspapers  and  periodical  literature  were  sepa- 
rated in  the  days  of  Addison  ;  but  the  union  appears  to  have 
been  revived  in  our  own  time.  A  question  which  has  for 
more  than  ten  months  puzzled  our  most  learned  judges,  and 
ij  not  yet  satisfactorily  settled,  is,  "  Whajt  is  a  newspaper  ?  " 
253—  Centrifugal  Force.  F.  K,.—  Centrifugal  force  is 
nothing  more  than  the  manifestation  of  that  quality  of 
matter  called  inertia— a  term  which  is  intended  to  convey 
the  idea  of  that' tendency,  which  has  been  observed  in 
all  bodies,  to  continue  in  a  certain  state  of  motion  or 
rest.  If  the  body  is  in  motion,  it  will  continue  to  move 
in  a  straight  line  till  some  new  force,  or  resistance, 
changes  its  direction,  or  checks  its  progress.  When  a 
ball,  fixed  at  the  end  of  a  string,  is  whirled  round  the 
head,  the  tendency  of  the  bull  is  constantly  to  continue 
to  move  in  a  straight  line,  and  it  would  immediately  do 
bo,  if  the  string  broke.  The  tension  of  the  string,  how- 
ever, checks  the  tendency  of  the  ball  to  fly  oif  at  a 
tangent,  or  in  continuation,  in  a  straight  line,  of  its 
movement,  at  any  moment,  while  it  passes  round  the 
prescribed  orbit.  In  more  technical  phraseology,  the 
bail  is  continually  deflected  from  one  straight  line,  into 
another  straight  line,  and  this  continual  opposition  to 
the  natural  motion,  or  inertia,  is  represented  by  the 
string,  or  centripetal  agency.  The  following  is  a  rule 
tor  calculating  centrifugal  force,  when  the  weight,  radius 
of  rotation,  and  the  velocity  are  given  : — The  centrifugal 
force  of  a  body  revolving  in  a  circle,  is  found  by  multi- 
plying its  weight  by  the  square  of  the  number  of  feet 
through  which  it  moves  in  a  second,  and  dividing  the  pro- 
duct by  the  number  of  feet  in  the  radius  cf  the  circle 
described,  multiplied  by  thirty-two  and  one-sixth.  If  two 
bodies,  of  equal  weight,  be  whirled  round  by  strings  of 
the  same  length,  their  centrifugal  force  will  be  in  pro- 
portion  to   the   squares    of    tne   number   of  revolutions 


which  they  perform  in  a  given  time.  Tims,  if  one  of 
them  performs  three  revolutions  while  the  other  makes 
two,  the  centrifugal  force  of  the  former  will  be  to  that 
of  the  latter  as  9  to  4.  An  apparatus,  called  "the 
whirling  table,"  will  be  found,  experimentally,  to  verify 
these  conclusions. 

254— Holly.  M.  C— The  question  of  our  fair  corre- 
spondent being  peculiarly  appropriate  to  the  season,  we 
give  it  an  immediate  reply.  The  holly  is  a  plant  having 
bark,  cross-veined  leaves  and  pith.  From  the  structure  of 
its  stem  it  may  be  known  to  grow  by  additions  from 
without;  and  having  ascertained  so  much,  we  know  also 
that  its  seeds  must  have  more  than  one  lobe,  &c.  In 
other  words,  it  belongs  to  the  natural  class  of  Exogens.  If 
its  fiowers  were  examined,  it  would  be  found  that  the 
sepals  of  the  calyx  were  adherent  or  grown  together,  and 
that  the  petals  and  stamens  appear  to  rise  from  this  cup- 
like  basis,  instead  of  from  the  more  central  receptacle  or 
disk.  Hence  we  learn  that  the  holly  belongs  to  the 
sub-class  Calyciflorals,  or  calyx-flowers.  One  of  the  most 
prominent  orders  in  this  sub-class  is  that  which  is  charac- 
terised by  the  possession  of  four  or  five  sepals  United  at 
the  base,  and  an  equal  number  of  petals  alternating  with 
them.  The  stamens  are  the  same  in  number  as  the 
sepals  and  petals,  and  adhere  to  them,  being  periirynous,  or 
placed  around,  and  free  from  the  female  part  of  the 
flower,  inept,  around,  and  yvi>ri,  a  female).  The  ovary  or 
seed-vessel  is  superior,  and  is  enveloped  more  or  less 
completely  in  a  fleshy  disk.  This  will  be  understood  if 
the  berries  are  examined.  One  peculiarity  of  our  holly  is, 
that  the  petals  of  the  flower  are  adherent  to  one  another. 
The  species  of  the  order  are  mostly  trees  or  shrubs,  the 
flowers  of  which  are  not  conspicuous.  The  wood  of  the 
holly  is  the  material  used  by  turners  in  th  ■  construction  of 
Tunbridge  ware.  The  inner  bark  supplies  a  tenacious 
substance,  which,  when  separated,  is  known  as  bird-lime, 
from  the  use  to  which  it  is  put  in  entrapping  birds.  From 
the  leaves,  of  a  species  of  holly,  which  is  a  native  of 
South  America,  the  inhabitants  of  that  country  make  an 
infusion,  which  is  used  as  tea  is  amongst  us;  this  is 
known  as  Mate,  or  "Jesuits'  tea,"  and  is  extensively 
used.  The  spindle-tree  is  a  species  of  holly,  out  of 
which  skewers  and  toothpicks  are  made.  The  wood  is 
also  used  by  watchmakers  in  the  form  of  pointed  probes, 
with  which  they  clean  the  little  apertures  in  which  the 
axes  of  the  wheels  of  watches  run.  In  the  time  cf 
Henry  the  Eighth  such  little  skewers  were  used  to  fasten 
dresses,  metal  pins  being  then  very  scarce.  The  heme's 
and  bark  of  many  of  the  holly  tribe  are  poisonous  to 
animals,  and  purgative  or  emetic  to  man.  Our  correspon- 
dent concludes  her  note  in  the  following  words  : — "  Little 
Freddy  also  desires  to  know  why  it  is  that  holly  leaves  and 
berries  say  '  pop  '  in  the  fire  ?  "  M.  C.  must  explain  to 
"little  Freddy"  that  the  leaves  and  berries  of  the  holly 
are  covered  with  a  strong  vegetable  skin;  that  the  inside 
of  the  leaves  and  berries  contain  water,  which  boils  with 
the  heat,  and  that  when  the  skin  is  blown  very  tight  by  the 
steam,  it  gives  way  with  a  little  explosion,  which  sayi 
"pop." 


*#*  In  closing  the  Appendix  of  the  second  Volume,  the  Editor  again  addresses  himself  to  "  that 
august  body — the  Unanswered  Correspondents;"  for  those  querists  who  have  heard  from  us  are,  we 
are  happy  to  believe,  very  well  satisfied  with  our  usage  of  them.  Of  nearly  200  Questions  which  have 
been  registered  by  us,  upwards  of  50  applied  for  information  which  had  already  been  given  in  our 
pages,  and,  therefore,  descended  to  that  Editorial  abyss — the  waste-basket.  Nearly  100  have  required 
private  replies,  which  have  been  sent  to  those  who  enclosed  stamps  for  reply.  Sotne,  under  this  head, 
■will  receive  future  attention  from  our  successor.  On  the  whole,  the  Tutor  admits  with  pleasure,  that 
his  cachetical  classes  have  been  exceedingly  orderly,  and  obedient  to  rule.  A  large  number  of  queries 
are  still  under  consideration,  and  will  be  noticed  in  due  course. 

\   London,  December  I5lh,  1851. 
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